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lo\vA.     Memorial  of  the  legislature  of  the  State  of,  in  favor  of  the  repeal  of 

the  duty  on  sugar — -- 3 

Iowa.  Resolution  of  the  legislature  of,  in  fevor  of  weekly  and  semi-weekly 
mail  service,  from  Dyersville  to  Decorah,  in  that  State 

Iowa.  Resolutions  of  the  legislature  of,  instructing  the  senators  and  re- 
questing the  representatives  of  that  State  to  vote  against  the  Lecompton 
constitution -- - 

Iowa.     Resolution  of  the  legislature  of,  in  favor  of  granting  bounty  lands  to 

the  volunteers  of  the  Spirit  Lake  expedition,  in  March,  1857 3 

Iowa.  Memorial  and  resolution  of  the  legislature  of,  asking  that  the  State 
may  be  indemnified  for  expenses  incurred  in  consequence  of  the  hostile 
invasion  of  the  Sioux  Indians,  March,  1867 

Iowa.  Joint  memorial  of  the  legislature  of  the  State  of,  praying  a  grant  of 
land  for  McGregor,  St.  Peter's,  and  Missouri  River  railroad -- 

Iowa.  Memorial  and  joint  resolution  of  the  legislature  of  the  State  of,  in 
favor  of  additional  mail  facilities  in  that  State 
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Iowa.  Resolution  of  the  legislatare  of  the  State  of,  asking  Congress  for  a 
grant  of  land  to  aid  in  the  construction  of  the  Prairie  du  Chien  and 
Mankota  railroad 3         166 

Iowa.  Memorial  and  joint  resolution  of  the  legislature  of  the  State  of, 
in  behalf  of  James  B.  Thomas  and  family,  sufferers  by  Indian  depreda- 
tions  .        3        167 

Iowa.  Resolution  of  the  legislature  of  the  State  of,  for  land  grants  to  aid 
in  the  construction  of  the  Lansing,  Northern  Iowa,  and  Southern  Min- 
nesota railroad 3        169 

Iowa.     Memorial  of  the  legislature  of  the  State  of,  in  favor  of  restricting  the 

sale  of  the  public  lands  to  actual  settlers 3         176 

Iowa.  Memorial  of  the  legislature  of  the  State  of,  praying  that  a  grant  of 
land  be  made  to  the  Territory  of  Nebraska,  to  aid  in  the  construction 
of  a  railroad  from  Missouri  river,  via  the  South  P^iss,  to  some  point  in 
Washington  Territory 3         177 

Iowa.  Resolution  of  the  legislature  of  the  State  of,  in  favor  of  the  erection 
of  a  post  office,  United  States  court-house,  and  custom-honse,  at  Bur- 
lington           3         178 

Iowa.  Joint  resolution  of  the  legislature  of  the  State  of.  in  favor  of  a  grant 
of  land  to  aid  in  the  construction  of  a  railroad  from  the  northern 
boundary  of,  at  a  point  where  the  St.  Paul  and  Minneapolis  railroad  in- 
tersects said  boundary,  to  Sioux  city,  on  the  Missouri  river 3         179 

Iowa.  Memorial  and  joint  resolution  of  the  legislature  of  the  State  of,  in 
£Bivor  of  the  establishing  a  mail-route  from  the  city  of  Des  Moines,  in 
that  State,  to  White  Cloud,  in  Kansas 3         185 

Iowa.  Resolution  of  the  legislature  of  the  State  of,  in  favor  of  the  erection 
of  a  marine  hospital,  custom-house,  and  post  office,  in  Muscatine,  in 
that  State 3         189 

Iowa.  Memorial  of  the  legislature  of  the  State  of,  praying  a  donation  of 
land  for  the  purpose  of  establishing  scientific  agricultural  schools  in 
that  State 3         202 

Iowa.     Memorial  of  the  legislature  of  the  State  of.  asking  CongrcsK  to  divert 

the  grant  of  lands  to  said  State  for  buildings  to  an  agricultural  coUegQ.         3        233 

Iowa.  Memorial  and  resolutions  of  the  legislature  of  the  State  of,  in  rela- 
tion to  the  five  per  cent,  school  fund 3        234 

Iowa.  Memorial  and  resolution  of  the  legislature  of  the  State  of,  in  rela- 
tion to  the  grant  of  land  by  Congress  for  the  improvement  of  the  na\i- 
tion  of  the  Des  Moines  river 3        235 

Iowa.     Resolution  of  the  legislature  of  the  State  of,  in  favor  of  certain  mail 

facilities 3        236 

Iowa.     Resolution  of  the  legislature  of  the  State  of,  in  relation  to  the  pen-    ^ 

sion  of  Catharine  Dickerson - 3        237 

Iowa.  Resolution  of  the  legislature  of  the  State  of,  in  favor  of  an  appropri- 
ation of  money  for  a  double-track  railroad  around  the  lower  rapids  in 
the  Mississippi,  on  the  Iowa  or  west  side  thereof .         3        238 

Ittig,  Nancy 1  32 

J. 

Jcwett,  Joshua  R.     Report  of  the  Court  of  Claims  in  the  case  of 1  53 

Johnson,  T.  S.  J.     Report  of  the  Court  of  Claims  in  the  case  of 1  49 

Johnson,  Ann  B - 1  22 

Jones,  Llewellyn.     Report  of  the  Court  of  Claims  in  the  cat?e  of 1  4 

K. 

Kansas  affairs.    Resolutions  of  the  legislature  of  the  State  of  Ohio,  relative  to        2         140 

Kansas.  Resolution  of  the  legislature  of  the  State  of  California,  relative  to 
the  admission  of,  as  a  State  into  the  Union,  under  the  Lecompton  con- 
stitution          3        228 

Kansas  and  slavery.     Resolutions  of  the  legislature  of  the  State  of  Maine,  in 

relation  to 3        2O6 

Kansas.  Resolutions  of  the  legislature  of  Massachusetts,  relative  to  the  ad- 
mission of,  into  the  Union  as  a  State S        IZI 
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Kansas.   Resolution  of  the  legislature  of  New  York,  relative  to  the  admission 

of,  into  the  Union  as  a  State 3        204 

Kansas.     Resolutions  of  the  legislature  of  Tennessee,  instructing  senators, 

&c. ,  to  yote  for  the  admission  of  Kansas  into  the  Union  under  the  Le- 

oompton  constitution .... . . . ..        3        165 

Kansas  affairs.     Resolutions  of  the  legislature  of  Texas,  in  relation  to 3        194 

Kansas.     Resolution  of  the  legislature  of,  in  relation  to  the  admission  of, 

into  the  Union  as  a  State 3        242 

Kearney,  Lawrence,  a  captain  in  the  United  States  navy.  Memorial  of....  3  207 
Kentucky.     Resolutions  of  the  legislature  of,  respecting  pensions  to  soldiers 

of  the  revolution  and  the  war  of  1812 3        162 

King,  Abraham,  administrator  of  Mandeville.     Report  of  the  Court  of  Claims 

in  the  case  of 1  64 

King,  J.  H. ,  administrator  of  James  Greer.    Report  of  the  Court  of  Claims 

inthecaseof - 1  60 

King,  Elizabeth 1  33 

Knapp,  Shepherd 2  95 

L. 

Lamoy,  Philip,  and  others.     Report  of  the  Court  of  Claims  in  the  case  of.  ..  2  115 
Land  to  actual  settlers  in  the  State  of  California.    Resolutions  of  the  legisla- 
ture of  that  State,  in  favor  of  a  law  granting 3  180 

Levy,  Jonas  P 4  261 

light-house  system.     Resolutions  of  the  legislature  of  the  State  of  New 

York  in  relation  thereto....... ..... .........  4  265 

Light-house.  Memorial  of  the  legislature  of  Wisconsin,  in  favor  of  the  erec- 
tion of  a 3  175 

Livingston,  Schuyler.     Papers  in  relation  to  a  cargo  of  guano  received  by...  4  267 

Loomis,  Sarah ... .... ...........  1  34 

Loranger,  Joseph.     Report  of  the  Court  of  Claims  in  the  case  of. 2  118 

M. 

McAtee,  Benjamin  L. ,  and  J.  N.  Eastham 1  27 

McCormick,  Cyrus  H 2         127 

Mcintosh,  James  Mc.     Report  of  the  Court  of  Claims  in  the  case  of 1  19 

Madison,  Nancy.     Report  of  the  Court  of  Claims  in  the  case  of 1  84 

Magnetic  Telegraph  Company  and  the  New  England  Telegraph  Company. 

Memorial  of  the 3        227 

Magnetic  Telegraph  Company  and  the  New  England  Union  Telegraph  Com- 
pany.    Memorial  of  the  American  Telegraph  Company,  &c. -         3        245 

Mail-route.  Resolution  of  the  legislature  of  California,  in  favor  of  the  estab- 
lishment of  a,  from  San  Bernardino  to  Fort  Yuma 3         172 

Mail-routes.  Resolution  of  the  legislature  of  the  State  of  California,  in  favor 
of  the  establishment  of,  from  Auburn  to  Nevada  city,  from  Sacramento 
city  to  Cacheville,  and  from  Sacramento  city  to  Stockton .         3         173 

Mail-route,  weekly.  Resolution  of  the  legislature  of  the  State  of  California, 
in  favor  of  the  establishment  of  a,  in  certain  counties  in  that  State,  and 
the  location  of  certain  post  offices  therein.. 3         229 

Mail,  weekly.  Resolution  of  the  legislature  of  the  State  of  California,  in 
favor  of  the  establishment  of  a,  from  Weaverville,  via  the  mouth  of 
CafSon  creek,  to  Cafion  city,  in  that  State 3        230 

Mail  facilities.     Resolution  of  the  legislature  of  the  State  of  Iowa,  in  fevor 

ofcertahi 3        236 

Mail -routes,  from  the  town  of  Union  to  Orleans  Bar,  and  from  the  town  of 
Union  to  San  Francisco,  in  California.  Resolutions  of  the  legislature  of 
California  in  relation  thereto 3         171 

Mail-route.     ReBolutions  of  the  legislature  of  the  State  of  California,  in  favor 

of  the  establishment  of  a,  from  Marysville  to  Forest  city 3         170 

Maine.     Resolution  of  the  legislature  of  the  State  of,  in  relation  to  foreign 

paupers  and  criminals - ---- 1  12 

Maine.     Resolution  of  the   legislature  of  the   State   of,  in  relation  to  the 

bounty  on  cod  fisheries 1  13 
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Kftine.    Besolntions  of  the  legislatiire  of  the  State  of,  in  relation  to  the 
decision  of  the  Supreme  Court  of  the  Dnited  States  in  the  caae  of  Dred 
Scott 1  14 

liaine.  Besolntion  of  the  legislature  of  the  State  of,  in  relation  to  the 
claims  of  citizens  of  the  United  States  to  indemnity  for  spoliations  by 
French  cruisers  prior  to  1800 1  15 

Maine.  Resolution  of  the  legislature  of  the  State  of,  in  favor  of  the  distri- 
bution of  a  portion  of  the  pubUc  lands  among  the  several  States  for 
educational  purposes 3        184 

Maine.  Resolves  of  the  legislature  of  the  State  of,  requesting  the  senators 
and  representatives  of  that  State  in  Congress  to  use  their  influence  to 
prevent  the  repeal  of  the  law  allowing  bounties  on  vessels  engaged  in 
the  cod  fisheries 3        19G 

Maine.     Resolutions  of  the  legislature  of  the  State  of,  in  relation  to  Kansas 

and  slavery 3        206 

Mamay,  Ezra  T. ,  administrator.     Report  of  the  Court  of  Claims  in  the  case  of        1  62 

Marine  hospital,  custom-house,  and  post  office  in  Muscatine.     Resolution  of 

the  legislature  of  Iowa,  in  favor  of  the  erection  of  a 3         189 

Martin,  Jane.     Report  of  the  Court  of  Claims  in  the  case  of 1  42 

Martin,  Ellen 2         124 

Maury,  Lieutenant.     Resolution  of  the  legislature  of  New  York,  in  favor  of 

his  promotion  in  the  navy,  &c - 3        243 

Maury,  Lieutenant  M.  F.     Resolutions  of  the  legislature  of  New  Jersey,  in 

&vor  of  his  advancement  in  the  navy 3        222 

Maasachusetts.     Resolutions  of  the  Legislature  of,  in  relation  to  the  claim  of 

that  State  for  services  of  militia  during  the  last  war  with  Great  Britain         1  9 

Massachusetts.     Resolutions  of  the  legislature  of,  in  favor  of  the  recognition 

of  HayU  and  Liberia  as  sovereign  and  independent  States 1  16 

Massachusetts.     Resolutions  of  the  legislature  of,  relative  to  the  admission 

of  Kansas  into  the  Union  as  a  State 3        232 

Massachusetts.     Resolutions  of  the  legislature  of,  relative  to  the  decision  of 

the  Supreme  Court  of  the  United  States  in  the  case  of  Scott  vs.  Sandford         3        231 

Memorial  of  the  legislature  of  Wisconsin,  in  favor  of  the  establishment  of  a 

mail-route  from  Dunleith.  Illinois,  to  Prairie  du  Chien,  Wisconsin .         3         158 

Memorial  of  the  legislature  of  Missouri,  for  an  appropriation  of  public  lands 

to  build  a  railroad  from  Springfield  to  Gillis'  Bluff,  in  said  State,  &c 1  10 

Memorial  of  the  legislature  of  Missouri,  praying  that  the  unsurveyed  lands 

may  be  patented  to  that  State  without  being  surveyed .         1  11 

Memorial  of  the  legislature  of  Missouri,  in  regard  to  Wolf  island,  the  juris- 
diction of  which  is  in  dispute  between  that  State  and  Kentucky,  praying 
that  the  land  may  be  sold,  &c 2         128 

Memorial  of  Henry  O'Rielly,  John  J.  Speed,  and  Tal.  P.  Shaffher,  concerning 

the  completion  of  telegraph  lines  to  Fort  Laramie  and  Salt  Lake......         2         135 

Memorial  of  Henry  O'Rielly  concerning  military  highways,  *•  or  stockade 

routes,"  for  protecting  travellers  and  settlers,  and  for  other  purposes..         2         134 

Memorial  of  the  legislature  of  the  State  of  Alabama,  in  favor  of  the  estab- 
lishment of  an  armory  in  that  State 2         141 

Memorial  and  resolution  of  the  legislature  of  Iowa,  asking  that  the  State 
may  be  indemnified  for  expenses  incurred  in  consequence  of  the  hostile 
invasion  of  the  Sioux  Indians  in  March,  1857...... 3         153 

Memorial  of  the  legislature  of  the  State  of  Iowa,  praying  a  grant  of  land  for 

McGregor,  St.  Peter's,  and  Missouri  River  railroad  ... 3        164 

Memorial  and  joint  resolution  of  the  legislature  of  the  State  of  Iowa,  in  favor 

of  additional  mail  fiicilities  in  that  State 3        163 

Menzies,  EUtnnah . .......... I  35 

Michel,  John 1  68 

Michigan.     Resolution  of  the  legislature  of,  in  favor  of  an  appropriation  for 

the  improvement  of  certain  harbors . 3        154 

Michigan.  Memorial  of  the  Board  of  Education  and  Faculty  of  the  Agricul- 
tural College  of  that  State,  praying  a  donation  of  land  for  the  college  .1  7 

Michigan.     Resolution  of  the  legislature  of,  in  favor  of  the  division  of  the 

State  into  two  judicial  districts ... 2         129 

Michigan.     Resolution  of  the  legislature  of,  relative  to  a  northern  Pacific 

railroad... . .......... ..............        3        156 
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Michigan.     Resolution  of  the  legislature  of,  in  foyor  of  an  appropriation  for 

the  repair  of  the  St.  Mary's  Falls  ship  canal ....... ...••....        3        155 

Michigan.     Besolutions  of  the  legislature  of,  in  favor  of  the  donation  of  land 

for  the  endowment  of  the  Michigan  A^cultural  College 3        157 

Michigan.     Resolution  of  the  legislature  of,  relative  to  the  extension  of 

slavery S         160 

Miller,  Henry 1  61 

Militia  of  the  Stales.  Resolution  of  the  legislature  of  New  York,  instruct- 
ing the  senators  and  requesting  their  representatives  to  urge  the  passage 
of  a  law  granting  to  the,  arms  and  equipments,  &c. ;  also  a  law  to 
improve  the  organization  of  the  militia ... .... .         3        200 

Minnesota.     Resolutions  of  the  legislature  of  Wisconsin,  in  relation  to  the 

admission  of,  into  the  Union 3        209 

Missouri.     Memorial  of  the  legislature  of,  for  an  appropriation  of  public 

^       lands  to  build  a  railroad  from  Springfield  to  Gillis'  Bluff,  in  said  State,  &c.         1  10 

Missouri.     Memorial  of  the  legislature  of,  praying  that  the  unsurveyed 

swamp  lands  may  be  patented  to  that  State  without  being  surveyed  ...        1  11 

Missouri.  Memorial  of  the  legislature  of,  in  regard  to  Wolf  island,  the 
jurisdiction  of  which  is  in  dispute  between  that  State  and  Kentucky, 
praying  that  the  land  may  be  sold,  &c . 2         128 

Missouri.     Resolution  of  the  legislature  of,  in  favor  of  the  construction  of  a 

building  for  United  States  courts  and  post  office  at  Jefferson  City 2         133 

Morgan,  Elizabeth 1  43 

Musey,  Michel,  and  Andrd  Galtier.     Report  of  the  Court  of  Claims  in  the 

case  of V .......... .......... 1  60 

Myerle,  David.     Report  of  the  Court  of  Claims  in  the  case  of 2        130 

N. 

Nadeau,  Frances.     Report  of  the  Court  of  Claims  in  the  case  of 2         113 

National  railroad.  Resolutions  of  the  legislature  of  the  Territory  of  Wash- 
ington, relative  to  the  construction  of  a,  ft-om  the  Atlantic  States  to  the 
Pacific  ocean 3        211 

Nebraska.     Resolution  and  memorial  of  the  legislature  of  the  Territory  of, 

in  relation  to  bridging  the  Platte  river 3         182 

Nebraska  Territory.     Memorial  of  the  legislature  of  Wisconsin,  in  favor  of 

a  grant  of  land  to,  for  railroad  purposes . 3         168 

Neil,  WUliam,  and  others 2         104 

New  England  Telegraph  Company  and  the  Magnetic  Telegraph  Company. 

Memorial  of  the 3        227 

New  Jersey.     Resolutions  of  the  legislature  of  the  State  of,  in  favor  of  a 

donation  of  public  lands  to  that  State  for  certain  purposes 3        224 

New  Jersey.  Resolutions  of  the  legislature  of  the  State  of,  in  favor  of  the 
restoration  of  the  ports  of  Jersey  City  and  Camden  to  that  State,  and  of 
making  them  ports  of  entry,  &c .. . ......         3        225 

New  Jersey.  Resolutions  of  the  legislature  of,  in  relation  to  the  better 
preservation  of  life  and  property  in  cases  of  shipwreck,  and  for  the 
better  working  of  the  government  apparatus  on  the  coast  of  New  Jersey-         3        223 

New  Jersey.  Resolutions  of  the  legislature  of,  in  relation  to  the  advance- 
ment of  Lieutenant  M.  F.  Maury  in  the  navy 3        222 

New  Jersey.  Resolutions  of  the  legislature  of,  in  relation  to  the  erection  of 
a  building  at  Trenton  for  the  United  States  courts,  and  the  offices  of  the 
collector  and  postmaster , 3         187 

New  York.     Resolutions  of  the  legislature  ©f  the  State  of,  in  favor  of  a 

donation  of  land  for  a  ship  canal  around  the  Falls  of  Niagara 4        261 

New  York.  Resolution  of  the  legislature  of  the  State  of,  in  favor  of  grant- 
ing a  pension  to  the  surviving  soldieis  of  the  Indian  wars  from  1791  to 
1795,  and  to  the  widows  of  those  deceased .. 3         199 

New  York.  Resolution  of  the  legislature  of  the  State  of,  in  favor  of  grant- 
ing to  the  militia  of  the  States  arms,  equipments,  &c...... 3        200 

New  York.     Resolution  of  the  legislature  of  the  State  of,  relative  to  the 

admission  of  Kansas  into  the  Union  as  a  State 3        204 

JN'ew  York.  Resolutions  of  the  legislature  of  the  State  of,  in  favor  of  the 
final  settlement  and  payment  of  the  half-pay  for  life  to  the  officers  of 
the  revolutionary  war... .... ..•.•••••...........•        3        221 
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New  York.     Befiolution  of  the  legislature  of,  in  favor  of  the  promotion  of 

Lieutenant  Maury  in  the  navy ...         3         243 

New  York.  Resolutions  of  the  legislature  of  the  State  of,  in  favor  of  pen- 
sions to  the  surviviDg  soldiers  of  the  Indian  wars  from  1791  to  1796,  &c.         4        260 

New  York.     Resolutions  of  the  legislature  of  the  State  of,  in  relation  to  the 

publiclands 4        262 

New  York.     Resolutions  of  the  legislature  of  the  State  of,  in  relation  to  the 

Ricific  railroad 4         264 

New  York.     Resolutions  of  the  legislature  of  the  State  of,  against  removing 

the  charge  of  the  light-house  system  from  the  present  board 4        265 

New  Mexico.  Resolutions  of  the  legislature  of,  in  relation  to  the  organiza- 
tion of  the  Territory  of  Arizona,  &c 3        208 

Nkbolson.  A.  0.  P 3        216 

Noble,  David.     Report  of  the  Court  of  Claims  in  the  case  of 2        114 

Noone,  Rebecca  P 1  36 

Nonree,  Michael 2         139 

0. 

Officers  of  Uie  revolutionary  war.     Resolution  of  the  legislature  of  Virginia, 

in  relation  to 3        244 

Offices  created,  and  the  salaries  thereof ;  offices,  the  saUries  of  which  have 
been  increased,  with  the  amount  of  such  increase,  during  the  first  ses- 
sion of  the  35th  Congress,  with  appropriations  made  during  the  same 
period 4        273 

Ohio.     Resolutions  of  the  legislature  of,  relative  to  Kansas  afiEairs 2        140 

Oreg<m.    The  preamble,  constitution,  and  schedule  adopted  by  the  people 

of,  preparatory  to  admission  into  the  Union 3        226 

O'Bielly,  Henry.     Memorial  of,  concerning  military  highways,  or  ''stockade 

routes,"  for  protecting  travellers  and  settlers,  and  for  other  purposes...         2         134 

O'BieUy,  Henry,  John  J.  Speeed,  and  Tal.  P.  Shaffher,  concerning  the  com- 
pletion of  telegraphic  lines  to  Fort  Laramie  and  Salt  Lake.     Memorial  of        2        135 

p. 

Psge,  R.  L.,  administrator  of  W.  B.  Page.     Report  of  the  Court  of  Claims  in 

thecaseof 1  51 

Fbcific  railroad.     Resolutions  of  the  legislature  of  New  York,  relative  to  the.         4        264 

PlEJmer,  Cortlandt,  receiver,  &c 1  93 

Parker,  Peter 3         186 

FjuTot,  Anna.     Report  of  the  Court  of  Claims  in  the  case  of 1  65 

Pensions  to  the  surviving  soldiers  of  the  Indian  wars  from  1791  to  1795,  &o. 

Resolutions  of  the  legislature  of  New  York,  in  favor  of  a  law  granting.  .  4  260 
Pension  to  the  surviving  soldiers  of  the  Indian  wars  from  1791  to  1795,  &c. 

Resolution  of  the  legislature  of  New  York,  in  favor  of  a  law  granting  a.  .         3         199 

Pliillips,  Stephen  C.     Report  of  the  Court  of  Claims  in  the  case  of 2         109 

Picard,  Francis,  administrator  of  Pierre  Ayott.     Report  of  the  Court  of  Claims 

inthecaseof 2         123 

Picard,  Francis,  administrator  of  Pierre  Ayott 2         121 

Pierce,  Mary 1  3T 

Platte  river.     Resolution  and  memorial  of  the  legislature  of  the  Territory  of 

Nebraska,  praying  that  an  appropriation  be  made  to  bridge  the 3         182 

Polly,  Phebe 1  38 

Ports  of  entry.     Resolutions  of  the  State  of  New  Jersey,  in  relation  to  the 

establishment  of,  at  Jersey  City  and  Camden,  &c 3        22S 

Post  office,  United  States  court-house,  and  custom-house  at  Burlington. 

Resolution  of  the  legislature  of  Iowa,  in  favor  of  the  erection  of  a 3         178^ 

Public  lands,  restricting  the  sale  of  the,  to  actual  settlers.     Memorial  of  the 

legislature  of  the  State  of  Iowa,  in  favor  of 3         17d 

Public  lands  among  the  several  States  for  educational  purposes.  Resolu- 
tion of  the  legislature  of  the  State  of  Maine,  in  favor  of  the  distribution 

ofaportionof  the 3         184 

Public  lands.  Resolutions  of  the  legislature  of  New  York,  in  relation  to  the.  4  262 
Public  lands.     Resolutions  of  the  legislature  of  New  Jersey,  in  favor  of  a 

donation  of,  to  that  State  for  agricultural  colleges. 3        224 
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Public  lands.  Memorial  of  the  legislature  of  the  State  of  Wisconsin,  in  rela- 
tion to  the  amount  due  that  8tate  from  the  sale  of  public  lands  therein. 

Public  lands  in  Washington  Territory.  Letter  from  the  Commissioner  of  the 
General  Land  Office,  recommending  augmented  rates  for  surveying 

Puckett,  Samuel  M t, 


Vol. 


No. 

203 

266 
102 


R. 

Baiboad,  the  Prairie  du  Chien  and  Mankota.  Resolution  of  the  legislature  of 
Iowa  asking  Congress  for  a  grant  of  land  to  aid  in  the  construction  of.. 

Baiboad,  the  Tensing,  Northern  Iowa  and  Southern  Minnesota.  Resolution 
of  the  State  of  Iowa  for  land  grants  in  the  construction  of 

Railroad  from  the  Missouri  river,  via  the  South  Pass,  to  some  point  in  Wash- 
ington Territory.  Memorial  of  the  legislature  of  Iowa  praying  that  a 
grant  of  land  be  made  to  the  Territory  of  Nebraska  to  aid  in  the  con- 
struction of  a 

Railroad  from  the  northern  boundary  of  Iowa  at  a  point  where  the  St.  Paul 
and  Minneapolis  railroad  intersects  said  boundary,  to  Sioux  City.  Joint 
resolution  of  the  legislature  of  the  State  of  Iowa  in  favor  of  a  grant  of 
land  to  aid  in  the  construction  of  a...... . ..... .. 

Railroad  from  the  city  of  Des  Moines,  in  the  State  of  Iowa,  to  White  Cloud, 
in  Kansas.  Memorial  and  joint  resolution  of  the  legislature  of  the 
State  of  Iowa  in  fftvor  of  establishing  a 

Railroad.  Resolution  of  the  legislature  of  the  State  of  Iowa  in  favor  of  an 
appropriation  of  money  for  a  double  track  around  the  lower  rapids  of  the 
Mississippi,  on  the  Iowa  or  west  side  thereof 

Railroad.  Memorial  of  the  legislature  of  Wisconsin  in  relation  to  the  Mine- 
ral Point  and  Portage  City 

Railroads.  Memorial  of  the  legislature  of  Wisconsin  in  favor  of  a  grant  of 
land  to  Nebraska  for  the  construction  of ...... .... 

Ratcliflf,  Joseph 

Reniflf,  Almira 

Report  of  the  Court  of  Claims  in  the  case  of  David  Myerle 

Report  of  the  Court  of  Claims  in  the  case  of  Letitia  Humphreys 

Report  of  the  Court  of  Claims  in  the  case  of  Eliza  Shafifer 

Resolution  of  the  legislature  of  the  State  of  Maine  in  relation  to  foreign  pau- 
pers and  criminals...... . ....... 

Resolutions  of  the  legislature  of  the  State  of  Massachusetts  in  relation  to  the 
claim  of  that  State  for  militia  services  during  the  war  with  Great  Britain 

Resolution  of  the  legislature  of  the  State  of  Maine  in  relation  to  the  bounty 
on  cod  fisheries 

Resolutions  of  the  legislature  of  the  State  of  Maine  in  relation  to  the  decision 
of  the  Supreme  Court  of  the  United  States  in  the  case  of  Dred  Scott... 

Resolution  of  the  legislature  of  the  State  of  Maine  in  relation  to  the  claims 
of  the  United  States  to  indemnity  (or  spoliations  by  French  cruisers 
prior  to  1800 

Resolutions  of  the  legislature  of  Massachusetts  in  favor  of  the  recognition  of 
Hayti  and  Liberia  as  sovereign  and  independent  States 

Resolution  of  the  legislature  of  Michigan  in  favor  of  the  division  of  the  State 
into  two  judicial  districts . ... 

Resolution,  by  Mr.  Crittenden,  respecting  the  financial  condition  of  the  coun- 
try and  its  industrial  interests,  as  well  as  the  if  ants  and  embarrassments 
of  the  treasury  of  the  United  States 

Resolution'of  the  legislature  of  Texas — Capt  J.  G.  Todd;  also  report  of  a  com- 
mittee of  the  Texas  legislature 

Resolution  of  the  legislature  of  Missouri  in  favor  of  the  construction  of  a 
building  for  the  accommodation  of  the  United  States  courts  and  the 
post  office  at  Jefferson  City 

Resolutions  of  the  legislature  of  Rhode  Island  instructing  the  senators  and 
requesting  the  representatives  to  vote  against  the  admission  of  Kansas 
into  the  Union  under  the  Lecompton  constitution .. 

Resolutions  of  the  legislature  of  Iowa  instructing  the  senators  and  request- 
ing the  representatives  to  oppose  the  admission  of  KHUsas  into  the  Union 
as  a  State  under  the  Lecompton  constitution 
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Tol.        Nc. 
Besolntion  of  the  legislature  of  Iowa,  in  fnYor  of  weekly  and  Bemi-weekly 

mail  serrioe  from  Dyersville  to  Decoiab,  in  that  State 3        148 

Besolution  of  the  legislature  of  Iowa,  in  favor  of  granting  bounty  lands  to 

the  Tolunteers  of  the  Spirit  Lake  expedition,  in  March,  1867 . 3        162 

Besolution  of  the  legislature  of  Tennessee,  in  favor  of  the  passage  of  a  bill 
granting  a  pension  to  the  soldiers  of  the  war  of  1812  and  of  the  various 

Indlanwars • . ...... ......        3        161 

B^olution  of  the  legislature  of  Michigan  in  favor  of  an  appropriation  for 

the  Improvement  of  certain  harbors...... ....... 3        164 

Besolntion  of  the  legislature  of  Michigan,  relative  to  a  northern  Pacific  rail- 
road.         3        166 

Besolntion  of  the  legislature  of  Michigan,  in  favor  of  an  appropriation  for  the 

repair  of  the  St.  Mary's  Falls  ship  canal 3        166 

Besolntion  of  the  legislature  of  Michigan,  in  favor  of  a  donation  of  land  for 

the  endowment  of  the  Michigan  Agricultural  College ....... ....        3        167 

Beiolution  of  the  legislature  of  Michigan,  relative  to  the  extension  of  slavery        3        160 
Besolutions  of  the  legislature  of  Kentucky,  respecting  pensions  to  soldiers  of 

the  revolution  and  of  the  war  of  1812 3        162 

Besolutions  of  the  legislature  of  New  Mexico,  in  relation  to  Arizona  and  Uie 

Indians 3        208 

Besolutions  of  the  legislature  of  California,  in  favor  of  land  to  actual  settlers        3        180 
Bhode  Island,   resolutions  of  the  legislature  of  the  State  of,  &c.,  against 
the  admission  of  Kansas  into  the  Union  under  the  Lecompton  constitu- 
tion         3        149 

Bhode  Island,  resolution  of  the  legislature  of,  in  favor  of  a  donation  of  pub- 
lic lands  to  the  States  and  Territories  to  aid  and  encourage  scientific 

education  in  agriculture  and  the  mechanic  arts 8        183 

Bichardson,  Balph 1  68 

Bobb.  John 2        137 

Bobbins,  Mary 1  78 

Boberts,  Bobert 2        103 

Bobinson,  Bossmond.   Beport  of  the  Court  of  Claims  in  the  case  of •        1  86 

Sogers,  J.  K 1  94 

Bussell,  William  H.     Beport  of  the  Court  of  Claims  in  the  case  of 1  39 


S. 


Scaife,  Chamer  T. ,  administrator  of  Gilbert  Stalker,  deceased.    Beport  of  the 

Court  of  Claims  in  the  case  of 1  20 

School  lands.    Besolutions  of  the  State  of  California,  in  relation  to  the,   in 

that  State 8        210 

School  fund.     Memorial  and  resolutions  of  the  legislature  of  the  State  of 

Iowa,  in  relation  to  the  five  per  cent ••        3        234 

Scott  vi.  Sandford.    Besolutions  •f  the  legislature  of  Massachusetts,  relative 

to  the  decision  of  the  Supreme  Court  of  the  United  States  in  the  case  of       3        281 
Sebastian  Indian  reservation.      Resolutions  of  the  legislature  of  California, 

against  the  removal  of  the,  from  its  present  location 3        197 

Secretary  of  the  Interior.     Letter  from  the,  enclosing  a  communication  from 

the  Commissioner  of  the  General  Land  Office  respecting  additional  land 

districts 3        206 

Secretary  of  the  Treasury.     Letter  from  the,  in  reply  to  a  letter  from  C.  C. 

Clay,  jr.,  &c 3        161 

Secretary  of  the  Senate.     Beport  of  the,  showing  the  payments  from  the 

contingent  fund  of  the  Senate  during  the  year  ending  December  6, 1867.        3        160 
Secretary  of  the  Senate.     Showing  the  names  of  the  persons  employed  in 

his  office  during  the  year  1867,  and  the  sums  received  by  them 2        181 

Shaffer,  Elisi.     Beport  of  the  Court  of  Claims  in  the  case  of 2        122 

Shaffiner,  Tal.  P.,  of  Kentucky.     Memorial  of 4        263 

Shaw,  John.     Memorial  of  the  legislature  of,  in  behalf  of  the  claims  of 3        196 

Ship  canal  around  tbe  Falls  of  Niagara.    Besolutions  of  the  legislature  of 

Ih^Wisoonsin,  in  relation  to  a . . 4        266 

Ship  canal  around  the  Falls  of  Niagara.     Besolutions  of  the  legislature  of 

New  York,  in  favor  of  a  donation  of  land  for  the  construction  of  a....        4        ^61 
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Shipwreck.     Resolutions  of  the  legislature  of  New  Jersey,  in  favor  of  the 

better  preservation  of  life  and  property  in  cases  of,  &c 3        223 

Slaveholding  State.  Besolutions  of  the  State  of  Connecticnt,  against  the  ad- 
mission of  another,  into  the  Union 3         188 

Smith,  NeaJ,  administrator  of  William  Turvin.     Report  of  the  Court  of 

Claims  in  the  case  of 1  21 

Smithsonian  Institution.     Report  of  the  Regents  of  the 4        27 2 

Springer,  Benjamin  H 2         144 

Stanwood  &  Reed , 1  88 

Stevens,  Esther * 1  87 

Stevens,  Isaac  I.  Resolutions  of  the  legislature  of  the  Territory  of  Wash- 
ington, relative  to  the  proclamation  of  martial  law  by,  late  governor  of 

that  Territory 3         174 

Stokely,  Joseph,  and  others.     Report  of  the  Court  of  Claims  in  the  case  of.         2         107 
Sugar.     Memorial  of  the  legislature  of  the  State  of  Iowa,  in  favor  of  the 

repeal  of  the  duty  on 3        239 

T. 

Taylor,  Margaret 1  71 

Tennessee.  Resolution  of  the  legislature  of,  in  favor  of  the  passage  of  a 
bill  granting  a  pension  to  the  soldiers  of    the  war  of  1812  and  the 

various  Indian  wars..... 3        151 

Tennessee.  Resolutions  of  the  legislature  of,  instruct'mg  senators,  &c. ,  to 
vote  for  the  admission  of  Kansas  into  the  Union  under  the  Lecompton 

constitution - - 3        165 

Territorial  government.  Resolution  of  the  legislature  of  the  State  of  Cali- 
fornia, in  favor  of  a,  in  Carson  valley 3         181 

Texas.     Resolutions  of  the  legislature  of,  in  relation  to  Kansas  affairs 3         194 

Texas.     Resolution  of  the  legislature  of,  in  favor  of  a  law  to  authorize  the 

payment  of  certain  moneys,  &c - 3         198 

Texas.     Resolution  of  the  legislature  of— Cap.  J.  G.  Tod,  &c 2         132 

Texas.     Joint  resolutions  of  the  legislature  of,  in  relation  to  the  charges 

against  John  C.  Watrous,  judge  of  the  United  States  district  court  ....         3        159 

Thistie,  H.  L 2        126 

Thomas,  James  B.,  and  family,  sufferers  by  Indian  depredations.     Memorial, 

&c.,  of  the  legislature  of  Iowa,  in  behalf  of. .... ...         3         167 

Thomas,  Louis  G.,  and  others 2  97 

Thompson,  James -.         1  46 

Thompson,  Robert  C,  and  another 1  47 

Thome,  John  M.     Report  of  the  Court  of  Claims  in  the  case  of 1  66 

Tipton,  Lavinia 1  70 

Todd,  Captain  J.  G.     Resolution  of  the  legislature  of  Texas,  also  report  of 

a  committee  of  said,  legislature... 2         132 

u. 

United  States  courts,  and  the  offices  of  the  collector  and  postmaster.  Reso- 
lutions of  the  legislature  of  New  Jersey,  in  relation  to  the  erection  of  a 
building,  at  Trenton,  for  the 3         187 

Utah.  Memorial  of  the  members  and  officers  of  the  legislature  of,  setting 
forth  their  grievances,  praying  Congress  to  respect  their  constitutional 
rights,  &c 3         201 

V. 

Vanwinkle,  Daniel.     Report  of  the  Court  of  Claims  in  the  case  of 2         110 

Virginia.     Resolution  of  the  legislature  of  the  State  of,  in  favor  of  the  final 

settlement  9f  half- pay  to  officers  of  the  revolutionary  war,  &c 3        244 

w. 

Waggaman,  J.  H 3        248 

Wales,  George  W 1  74 
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Wales,  T.B.,  &  Co 1  89 

Washiiigton  Territory.     Resolutions  of  the  legislature  of,  in  relation  to  the 

proclamation  of  marlial  law  by  Isaac  I.  Stevens,  late  governor  of  that 

Territory - 8         174 

Washington  l^rritory.  Resolutions  of  the  legislature  of,  relative  to  the  con- 
struction of  a  national  railroad  across  the  continent,  from  the  Atlantic 

States  to  the  Pacificocean 3        211 

Way,  Samuel  A 1  76 

Watrous,  John  C. ,  judge  of  the  United  States  district  court.    Joint  resolutions 

of  the  legislature  of  Texas,  in  relation  to  certain  charges  against  him..         3         159 

Weaver,  Hannah.     Report  of  the  Court  of  Claims  in  the  case  of 1  92 

Weed,  Sarah 1  41 

Wilcox,  Lucretia.     Report  of  the  Court  of  Claims  in  the  case  of 1  91 

Wilkes,  Charles 4        262 

Williams,  J.  D.  &  M 1  76 

Wirt,  J.  L 3        246 

Wisconsin.     Memorial  of  the  legislature  of,  in  favor  of  the  donation  of  land 

to  Nebraska  Territory  for  railroads 3         168 

Wisconsin.     Memorial  of  the  legislature  of,  in  favor  of  the  erection  of  a 

liffht-house  at  the  mouth  of  Kewaunee  river.. 3        176 

Wisconsin.     Memorial  of  the  legislature  of,  in  behalf  of  the  claims  of  John 

Shaw 3         195 

Wisconsin.     Memorial  of  the  legislature  of,  in  relation  to  the  amount  due 

from  the  sale  of  public  lands  therein 3        205 

Wisconsin.     Resolutions  of  the  legislature  of,  in  relation  to  the  admission  of 

Minnesota  into  the  Union  as  a  State ---.         3        20^ 

Wisconsin.     Resolution  of  the  legislature  of,  in  relation  to  the  admission  of 

Kansas  into  the  Union  as  a  State 3        242 

Wisconsin.     Memorial  of  the  legislature  of,  in  favor  of  a  grant  of  land  for 

the  Mineral  Point  and  Portage  City  railroad 4        254 

Wisconsin.     Resolutions  of  the  legislature  of,  in  favor  of  a  grant  of  land  for 

a  ship  canal  around  the  Falls  of  Niagara 4        256 

Williams,  Jeremiah  M.,  and  others.    Report  of  the  Court  of  Claims  in  the 

case  of . . 1  64 

Williams,  Nathaniel .     Report  of  the  Court  of  Claims  in  the  case  of 2         117 

Wisconsin.     Memorial  of  the  legislature  of,  in  £ftvor  of  the  establishment  of 

a  mail-route  from  Dunleith,  Illinois,  to  Praurie  du  Chien,  Wisconsin 3        158 

Wolfe  &  Co.     Report  of  the  Court  of  Claims  in  the  case  of 1  72 

Wolfe,  Udolpho 1  79 

Wood,  David 1  90 

Wooley.  Abraham  R.     Report  of  the  Court  of  Claims  in  the  case  of 2        112 

Worden,  J.  L 4        253.- 


Besolutions,  memorials,  &g. 


Resolution  of  the  legislature  of  California,  in  behalf  of  General  A.  M.  Winn. 

Resolution  of  the  legislature  of  California,  in  favor  of  the  establishment  of 
certain  mail-routes. .... ... 

Resolutions  of  the  legislature  of  California,  in  favor  of  the  speedy  construc- 
tion of  a  national  railroad  from  the  valley  of  the  Misdasippi  to  some 
point  in  California 

Resolution  of  the  legislature  of  California,  in  behalf  of  William  Grove  Deal. 

Resolutions  of  the  legislature  of  California,  in  favor  of  a  uniform  rate  of  post- 
age,  and  the  payment  by  the  government  for  all  "free  postage  matter," 
or  the  abolition  of  the**  franking  privilege" 

Resolution  of  the  legislature  of  California,  in  favor  of  an  additional  allowance 
to  the  officers  and  men  while  serving  in  the  Pacific  division,  and  also  to 
the  officers  of  the  Light-house  Board  of  that  coast 

Memorial  of  members  of  the  Board  of  Education  of  the  State  of  Michigan  and 
of  the  Faculty  of  the  agricultural  college  of  that  State,  praying  a  dona- 
tion of  land  for  the  agricultural  college 
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ResolutioDB  of  the  legislature  of  MaAsachusetts,  in  relation  to  the  claim  of 
that  State  against  the  United  States  for  military  services  during  the 
last  war  with  Great  Britain  —  .  — 

Memorial  of  the  legislature  of  Missouri,  for  an  appropriation  of  public  lands 
to  build  a  railroad  from  Springfield,  in  Greene  county,  to  or  near  Gillis' 
Bluff,  in  said  State,  on  the  Cairo  and  Fulton  railroad 

Memorial  of  the  legislature  of  Missouri,  praying  that  the  unsurveyed  swamp 
lands  may  be  patented  to  that  State  without  being  surveyed 

Resolution  of  the  legislature  of  Maine,  in  relation  to  foreign  paupers  and 
criminals.. .... ... . .... 

Resolution  of  the  legislature  of  Maine,  in  relation  to  the  bounty  on  cod  fish- 
eries.  - . 

Resolutions  of  the  legislature  of  Maine,  in  relation  to  the  decision  of  the 
Supreme  Court  of  the  United  States  in  the  case  of  Dred  Scott 

Resolution  of  the  legislature  of  Maine,  in  relation  to  claims  of  citizens  of  the 
United  States  to  indemnity  for  spoliations  by  French  cruisers  prior  to 
1800 

Resolutions  of  the  legislature  of  Massachusetts,  in  favor  of  the  recognition  of 
Hayti  and  Liberia  as  sovereign  and  independent  States.. 

Resolutions,  by  Mr.  Crittenden :  That,  owing  to  the  financial  condition  of  the 
country  and  its  industrial  interests,  as  well  as  the  wants,  &c  ,  of  the 
treasury,  the  rates  of  duty  under  the  tariff  act  of  March  3,  1857,  ought 
to  be  materially  increased,  &c ... 

Memorial  of  the  legislature  of  Missouri,  in  regard  to  Wolf  island,  the  juris- 
diction of  which  is  in  dispute  between  that  State  and  Kentucky,  pray- 
ing, &c 

Resolution  of  the  legislature  of  Michigan,  in  favor  of  the  division  of  the  State 
into  two  j udicifd  districts 

Resolution  of  the  legislature  of  Texas,  also  report  of  a  committee  of  the  same, 
in  relation  to  Captain  J.  G  Tod,  &c 

/Resolution  of  the  legislature  of  Missouri,  in  favor  of  the  construciion  of  a 
building  for  the  accommodation  of  the  United  States  courts  and  the 
post  ofiice  at  Jefferson  City . 

Memorial  of  Henry  O'Rielly,  concerning  military  highways,  or  "stockade 
routes,"  for  protecting  travellers  and  settlers,  facilitating  mail  and  tele- 
graph communication  through  interior  territories,  &c 

Memorial  of  Henry  O'Rielly,  John  J.  Speed,  and  Tal.  P.  Shaffner,  concerning 
the  completion  of  telegraph  lines  to  Fort  Laramie  and  Salt  Lake 

Resolutions  of  the  legislature  of  Ohio,  relative  to  Kansas  affairs 

Memorial  of  the  legislature  of  the  State  of  Alabama,  in  favor  of  the  establish- 
ment of  an  armory  for  the  manufacture  of  cannon  and  other  arms  in 
that  State 

Resolutions  of  the  legislature  of  Iowa,  instructing  the  senators,  &c. ,  to  oppose 
the  admission  of  Kansas  into  the  Union  under  the  Leoompton  constitu- 
tion  -. - 

Resolution  of  the  legislature  of  Iowa,  in  favor  of  weekly  and  semi- weekly 
mail  service  from  Dyers ville  to  Decorah,  in  that  State 

'Resolutions  of  the  legislature  of  Rhode  Island  and  Providence  Plantations, 
instructing  the  senators,  &c.,  to  vote  against  the  admission  of  Kansas 
into  the  Union  under  the  Lecompton  constitution - 

ISesolutlon  of  the  legislature  of  Tennessee  in  favor  of  the  passage  of  a  bill 
gitinting  a  pension  to  the  soldiers  of  the  war  of  1812  and  of  the  various 
Indian  wars 

Resolution  of  the  legislature  of  Iowa  in  favor  of  granting  bounty  lands  to 
the  volunteers  of  the  Spirit  Lake  expedition,  in  March,  1857 

Memorial  and  resolution  of  the  legislature  of  Iowa  asking  that  the  State  may 
be  indemnified  for  expenses  incurred  in  consequence  of  the  hostile  inva- 
sion of  the  Sioux  Indians,  in  March,  1857 

Resolution  of  the  legislature  of  Michigan  in  favor  of  an  appropriation  for  the 
improvement  of  certain  harbors. 

Resolution  of  the  legislature  of  Michigan  in  favor  of  an  appropriation  for  the 
repairof  the  St.  Mary's  Falls  ship  canal 

Resolution  of  the  legislature  of  Michigan  relative  to  a  northern  Pacific  rail- 
road  
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Beaolndons  of  the  legislature  of  Michigan  in  favor  of  a  donation  of  land  for 

the  endowment  of  the  Michigan  Agricultural  College 3         157 

Memorial  of  the  legislature  of  Wisconsin  in  favor  of  the  establishment  of  a 

mail-route  from  Dunleith,  Illinois,  to  Prairie  du  Chien,  Wisconsin 3         158 

Joint  resolutions  of  the  legislature  of  Texas  instructing  their  senators,  &c  , 
to  have  all  the  charges  against  Judge  John  C.  Watrous  investigated  by 
Congress  during  the  present  session 3        159 

BesolutioQ  of  the  legislature  of  Michigan  relative  to  the  extension  of  slavery        3        160 

Besolntions  of  the  legislature  of  Kentucky  respecting  pensions  to  soldiers  of 

the  revolution  and  of  the  war  of  1812 3        162 

Memorial  and  joint  resolution  of  the  legislature  of  Iowa  in  favor  of  addi- 
tional mail  facilities  in  that  State ^ 3         163 

Joint  memorial  of  Uie  legislature  of  Iowa  praying  a  grant  of  land  for  Mc- 
Gregor, St.  Peter's,  and  Missouri  River  railroad 3        164 

Besolutions  of  the  legiriature  of  Tennessee  instructing  the  senators,  &c. ,  to 
vote  for  the  admission  of  Kansas  into  the  Union  under  the  Lecompton 
constitution 3        165 

Besolution  of  the  legislature  of  Iowa  asking  Congress  for  a  grant  of  land  to 

aid  in  the  construction  of  the  Prairie  du  Chien  and  Mankota  railroad..        3        166 

Memorial  and  joint  resolution  of  the  legislature  of  Iowa  in  behalf  of  James 

B.  Thomas  and  fiamily,  sufferers  by  Indian  depredations 3        167 

Memorial  of  the  legislature  of  Wisconsin  in  £avor  of  the  donation  of  land  to 

the  Territory  of  Nebraska  to  aid  in  the  construction  of  railroads  ......        3        168 

Besolution  of  the  legislature  of  Iowa  for  land  grants  to  aid  in  the  construc- 
tion of  the  Lansing,  Northern  Iowa,  and  Southern  Minnesota  railroad.        3        169* 

Besolution  of  the  legislature  of  California  in  fiivor  of  the  establishment  of  a 

mall-route  from  Marysville  to  Forest  city 3        170 

Besolutions  of  the  legislature  of  California  in  favor  of  the  establishment  of 
mail-routes  from  the  town  of  Union  to  Orleans  Bar,  and  from  Union  to 
San  Frandsoo 3        171 

Besolution  of  the  legislature  of  California  in  fiavor  of  the  establishment  of  a 

mail  route  from  San  Bernardino  to  Fort  Tuma 3        172 

Besolution  of  the  legislature  of  California  in  &vor  of  the  establishment  of 
mail-routes  from  Auburn  to  Nevada  city,  from  Sacramento  city  to 
Cacheville,  and  from  Sacramento  city  to  Stockton 3        173 

Besolutions  of  the  legislature  of  the  Territory  of  Washington  relative  to  the 
proclamation  of  martial  law  by  Isaac  I.  Stevens,  late  governor  of  that 
Territory ^ 3         174 

Memorial  of  the  legislature  of  Wisconsin  in  favor  of  the  erection  of  a  light- 
house at  the  mouth  of  Kewaunee  river 3         175 

Memorial  of  the  legislature  of  Iowa  in  favor  of  restricting  the  sale  of  the 

public  lands  to  actual  settlers 3        176 

Memorial  of  the  legislature  of  Iowa  praying  that  a  grant  of  land  be  made  to 
the  Territory  of  Nebraska  to  aid  in  the  construction  of  a  railroad  from 
the  Missouri  river,  tfia  the  South  Pass,  to  some  point  in  Washington 
Territory 3         177 

Besolution  of  the  legislature  of  Iowa  in  £avor  of  the  erection  of  a  post  office, 

United  States  court-house,  and  custom-house,  at  Burlington . —        3        178 

Joint  resolution  of  the  legislature  of  Iowa  in  favor  of  a  grant  of  land  to  aid 
in  the  construction  of  a  ndlroad  from  the  northern  boundary  of  Iowa, 
&c. ,  to  Sioux  city,  on  the  Missouri  river . 3        179 

Besolution  of  the  legislature  of  California  in  favor  of  the  enactment  of  a  law 

g^ranting  land  to  actual  settlers  in  that  State. 3        180 

Besolution  of  the  legislature  of  California  in  favor  of  the  establishment  of  a 

territorial  government  in  Carson  valley... —  ...        3         181 

BesolutioQ  and  memorial  of  the  legislature  of  Nebraska  praying  that  an 

Impropriation  be  made  to  bridge  the  Platte  river 3        182 

Besolution  of  the  legislature  of  Bhode  Island,  &c.,  in  favor  of  a  donation  of 
public  lands  to  the  several  States  and  Territories  to  aid  and  encourage 
scientific  education  in  agriculture  and  the  mechanic  arts 3        183 

Besolution  of  the  legislature  of  Maine  in  favor  of  the  distribution  of  a  por- 
tion of  the  public  lands  among  the  several  States  for  educational  purposes.         3         184 

Memorial  and  joint  resolution  of  the  legislature  of  Iowa  in  &vor  of  the 
establishing  of  a  mail-route  from  the  city  of  Des  Moines,  in  that  State, 
to  Whiteaoud,  in  Kansas S        ^^^ 


20  INDEX. 

Vol.        No. 

Besolations  of  the  legislature  of  New  Jersey  in  relation  to  the  erection  of  a 
building,  at  Trenton,  for  the  accommodation  of  the  United  States  couits 
and  the  offices  of  the  collector  and  postmaster .        3        187 

Resolutions  of  the  legislature  of  Ck)nnecticut  instructing  Benators,  &c.,  to 
vote  against  the  admission  of  another  slaveholding  State  into  the 
Union 3         188 

Besolution  of  the  legislature  of  Iowa  in  &vor  of  the  erection  of  a  marine 

hospital,  custom-house,  and  post  office,  in  Muscatine,  in  that  State 3        189 

Resolutions  of  the  legislature  of  Texas  in  relation  to  Kansas  affiurs 3         194 

Memorial  of  the  legislature  of  Wisconsin  in  behalf  of  the  claims  of  John 

Shaw,  to  pay  for  services  as  a  spy  or  scout  in  the  war  of  1812,  &c 3         195 

Resolves  of  the  legislature  of  Maine  requesting  the  senators,  &c.,  to  oppose 
the  repeal  of  the  law  allowing  bounties  to  vessels  engaged  in  the  cod 
fisheries 3         196 

Resolutions  of  the  legislature  of  California  re<iuesting  the  senators,  &c.,  to 
oppose  the  removal  of  the  Sebastian  Indian  reservation  from  its  present 
location 3        197 

Resolution  of  the  legislature  of  Texas  requesting  the  senators,  &c. ,  to  use 
every  effort  to  obtain  the  enactment  of  a  law  to  authorize  the  payment 
to  that  State  of  the  balance  of  the  appropriation  of  28th  February, 
1855,  providing  for  the  payment  of  a  certain  portion  of  the  public  debt 
of  Texas 3         198 

Resolution  of  the  legislature  of  New  York  instructing  the  senators, &c.,  to 
endeavor  to  procure  the  enactment  of  a  law  granting  a  pension  to  the 
surviving  soldiers  of  the  Indian  wars  from  1791  to  1795,  and  to  the 
widows  of  those  deceased 3        199 

Resolution  of  the  legislature  of  New  York,  instructing  the  senators,  &c  ,  to 
urge  the  enactment  of  a  law  granting  to  the  militia  of  the  States  anns 
and  equipments  of  the  greatest  efficiency,  and  in  greatly  increased  num- 
bers, &c --         3         200 

Memorial  of  the  members  and  officers  of  the  legislature  of  Utah,  setting  forth 
their  grievances,  and  praying  Congress  to  reconsider  the  course  already 
taken  ;  to  respect  tlieir  constitutional  rights ;  withdraw  the  troops, 
and  give  them  a  voice  in  the  selection  of  their  rulers 3        201 

Memorial  of  the  legislature  of  Iowa,  praying  a  donation  of  land  for  the  pur- 
pose of  establishing  scientific  agricultural  schools  in  that  State 3        202 

Memorial  of  the  legislature  of  Wisconsin,  praying  the  adoption  of  such  mea- 
sures as  will  secure  to  that  State  the  amount  due  from  the  sale  of  public 
lands  therein 3        203 

Resolution  of  the  legislature  of  New  York,  relative  to  the  admission  of  Kan- 
sas into  the  Union  as  a  State 3        204 

Resolutions  of  the  legislature  of  Maine,  in  relation  to  Kansan  and  slavery  . .         3        206 

Memorial  of  Lawrence  Kearney,  a  captain  in  the  United  States  nav>',  pray- 
ing compensation  for  certain  expenses  incurred  and  services  rendered —         3        207 

Resolutions  of  the  legislature  of  New  Mexico,  relating  to  the  organization  of 
the  Territory  of  Arizona,  and  the  removal  of  the  wild  Indians  from  the 
Territory  of  New  Mexico 3        208 

Resolutions  of  the  legislature  of  tlie  State  of  Wisconsin,  in  relation  to  the 

admission  of  Minnesota  into  the  Union  as  a  State 3        209 

Resolutions  of  the  legislature  of  California,  in  relation  to  school  lands  in  that 

State 3        210 

Resolutions  of  the  legislature  of  the  Territory  of  Washington,  relative  to  the 
construction  of  a  national  railroad  across  the  continent  from  the  Atlantic 
Statestothe  Pacific  ocean 3        211 

Petition  of  Samuel  Gardiner,  jr.,  that  Congress  will  purchase  his  patent  for 

lighting  gas,  &c.,  by  electricity 3        220 

Resolutions  of  the  legislature  of  New  York,  in  favor  of  a  law  to  provide  for 
the  final  settlement  and  payment  of  the  half- pay  for  life,  &c.,  to  the 
officers  of  the  revolutionaiy  army - —         3        221 

Resolutions  of  the  legislature  of  the  State  of  New  Jersey,  in  favor  of  the  ad- 
vancement of  lieutenant  M.  F.  Maury  to  that  position  in  the  na\'y  to 
which  his  distinguished  services  entitle  him 3        222 

Resolutions  of  the  legislature  of  New  Jersey,  in  favor  of  appropriations  for 

the  better  preservation  of  life  and  property  in  cases  of  shipwreck,  &c —         3        228 
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Rc8oIutioD8  of  the  legislature  of  New  Jersey,  in  favor  of  a  doDation  of  public 
lands  to  that  State,  &c. ,  for  the  founding  and  maintaining  of  agricultural 
colleges  therein 3        224 

Resolutions  of  the  legislature  of  New  Jersey,  in  favor  of  the  restoration  of 
the  ports  of  Jersey  City  and  Camden  to  that  State,  and  making  them 
])ortit  of  entry;  also  in  relation  to  ports  of  entry  at  Tom's  River  and 
Atlantic  City,  &c 3        226 

Memorial  of  the  Magnetic  Telegrapli  Company,  and  of  the  New  England 
Union  Telegraph  Company,  praying  the  enactment  of  a  law  which  will 
prevent  oombinations  between  citizens  and  companies  in  the  United 
States,  and  monopolists  and  companies  out  of  the  United  States,  for  the 
purpose  of  oppressing  telegraph  companies,  and  monopolizing  the  busi- 
ness of  tel^raphing  in  the  United  States,  kc 3        227 

Resolution  of  the  legislature  of  California  relative  to  the  admission  t>f  Kan- 
sas into  the  Union  as  a  State  under  the  Lecompton  constitution 3        228 

Resolution  of  the  legislature  of  Califoraia  in  favor  of  the  establishment  of  a 
weekly  mail-route  in  certain  counties  in  that  State,  and  the  location  of 
certain  post  offices  therein 3        229 

Resolution  of  the  legislature  of  California  in  favor  of  the  establishment  of  a 
weekly  mail  from  Weaverville,  via  the  mouth  of  Canon  creek,  to  Cafion 
city,  in  that  State 3        230 

Resolutions  of  the  legislature  of  Massachusetts  relating  to  the  decision  of  the 

Supreme  Court  of  the  United  States  in  the  case  of  Scott  vs.  Sandford. ..         3        231 

Resolutions  of  the  legislature  of  MassachiisetU;  relative  to  the  admission  of 

Kansas  into  the  Union  as  a  State 3        232 

Memorial  of  the  legislatAire  of  Iowa  asking  Congress  to  divert  the  grant  of 

lands  to  said  State  for  public  buildings  to  an  agricultural  college 3        233 

Memorial  and  resolutions  of  the  legislature  of  Iowa  in  relation  to  the  five 

per  cxint.  school  fund 3        234 

Memorial  and  resolution  of  the  legislature  c>f  Iowa  in  relation  to  the  gract 
of  land  by  Congress  for  the  improvement  of  the  navigation  of  the  Des 
Moines  river 3        236 

Resolution  of  the  legislature  of  Iowa  in  favor  of  certain  additional  mail  facil- 
ities          3        236 

Resolution  of  the  legislature  of  Iowa  in  relation  to  the  i>en8ion  of  Catharine 

Dickerson 3        237 

Resolution  of  the  legislature  of  Iowa  in  favor  of  an  appropriation  of  money 
for  a  double-track  railroad  around  the  lower  rapids  of  the  Mississippi,  on 
the  Iowa  or  west  side  thereof 3        238 

Memorial  of  the  legislature  of  Iowa  in  favor  of  the  repeal  of  the  duty  on 

sugars 1...         3         239 

Letter  of  tlie  delegate  of  the  Territorj^  of  Utah  in  Congress,  enclosing  the 
memorial  of  delegates  of  the  convention  which  assembletl  in  Great  Salt 
Lake  City,  and  adopted  a  constitution  with  a  view  to  the  admission  of 
Utah  into  the  Union  as  a  State,  together  with  a  copy  of  that  constitu- 
tion          3        240 

Resolution  of  the  legislature  of  Wisconsin  in  relation  to  the  admission  of 

Kansas  into  the  Union  as  a  State 3        242 

Resolution  of  the  legislature  of  New  York  requesting  the  senators.  &c. ,  to 
advocate  the  promotion  of  Lieutenant  Maur>'  to  such  rank  in  the  navy 
as  his  meritorious  services  entitle  him.... «. 3        243 

Resolution  of  the  legislature  of  Virginia  in  favor  of  the  final  settlement  of 

half-pay  to  officers  of  the  revolutionary  war,  &c 3        244 

Memorial  of  the  American  Telegraph  Company  in  answer  to  the  memorial  of 
the  Magnetic  Telegraph  Company  and  the  New  England  Union  Tele- 
graph Company,  and  remonstrating  against  the  prayer  of  their  memorial 
being  granted. 3        246 

Resolutions  of  the  legislature  of  California  in  favor  of  the  interposition  of  the 
general  government  for  the  release  of  J.  M.  Ainsa,  an  American  citizen, 
held  in  captivity  at  Sonora,  in  Mexico 4        257 

Resolution  of  the  legislature  of  California  in  favor  of  the  construction  of  a 

breakwater  at  San  Luis  Obispo,  in  that  State 4        258 

Resolution  of  the  legislature  of  California  in  favor  of  the  donation  of  land  to 
each  of  the  States  and  Territories  of  the  Union  for  the  endowment,  &c. , 
of  colleges  of  agriculture,  the  mechanic  arts,  and  natural  hiatoty  ..••••        \       1^^ 
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Resolutions  of  the  legislature  of  New  York  in  favor  of  the  enactment  of  a 
law  granting  pensions  to  the  surviving  soldiers  of  the  Indian  wars  from 
1791  to  1795,  and  to  the  widows  of  those  deceased 4        260 

Kesolutions  of  the  legislature  of  New  York  in  favor  of  a  donation  of  land  for 

the  construction  of  a  ship  canal  around  the  Falls  of  Niagara 4        261 

Resolutions  of  the  legislature  of  New  York  in  relation  to  public  lands 4        262 

Memorial  of  Tal.  P.  Shaffner,  praying  for  an  amendment  of  the  act  of  March 
3,  1857,  entitled  **An  act  to  expedite  telegraphic  communication  for  the 
uses  of  the  government  in  its  foreign  intercourse  ,"&c -        4        2 63 

Resolutions  of  the  legislature  of  New  York  relative  to  the  Pacific  railroad.  ..        4        264 

Resolutions  of  the  legislature  of  New  York  against  the  enactment  of  any 
law  which  may  remove  the  charge  of  the  light-house  Sjnstem  from  the 
custody  of  the  present  board 4        265 

Resolutions  passed  at  a  meeting  of  the  citizens  of  (Georgetown,  D.  0. ,  pro- 
testing against  the  prayer  of  citizens  residing  an  the  **  heights"  of  that 
town  to  be  excluded  from  the  corporate  limits  thereof 4        268 

Resolutions  of  the  Board  of  Aldermen  and  Board  of  Common  Ck>uncil  of  the 
corporation  of  Georgetown,  D,  C ,  protesting  against  the  receding  of  any 
portion  of  that  town  to  the  county  of  Washington 4        269 

Memorial  of  the  citizens  of  Georgetown,  D.  C. ,  some  of  whom  reside  on  the 
'*  heights,"  remonstrating  against  the  prayer  of  certain  citizens  of  that 
town  to  have  a  portion  thereof  exclud^  from  the  corporate  limits 4        270 


S5th  Congress,  )  SENATE.  <  Mis.  Doc. 

Isi  Session.     J  J  No.  251. 


IN  THE  SENATE  OF  THE  UNITED  STATES. 


Hat  4,  1858.— Referred  to  the  Committee  on  Cliims. 
Mat  5,  1858. — Discharged,  and  referred  to  the  Committee  on  Foreign  Relations. 


The  Court  op  Claims  submitted  the  following 
REPORT. 

To  (he  honorable  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembfsd: 

The  Court  of  Claims  respectfully  presents  the  following  documents 
as  the  report  in  the  case  of 

JONAS  P.  LEVY  vs.  THE  UNITED  STATES. 

1.  The  petition  of  the  claimant. 

2.  Depositions  of  Joaquin  S.  Shields  and  Charles  Butterfield,  filed 
by  claimant. 

3.  Printed  documents  filed  by  claimant,  and  marked  192,39  and  4. 

4.  United  States  Solicitor's  brief. 

6.  Opinion  of  the  Court  adverse  to  the  claim. 

6.  An  assignment  of  a  portion  of  the  claim  to  Suter,  Lea  &  Co., 
transmitted  to  the  Senate. 

Claimant's  memorial  and  documents  referred  by  the  Senate  to  the 
Court  of  Claims,  and  other  documents  filed  by  the  claimant,  are  trans- 
mitted to  the  Senate  in  a  separate  envelope.  Original  papers  in  the 
case,  received  from  the  Treasujyr  Department,  numbered  from  1  to  113, 
also  from  the  State  Department,  numbered  from  1  to  13,  exclusive  of 
No.  8,  are  retained  in  the  office  of  the  Clerk  of  the  Court  of  Claims, 
in  accordance  with  the  requirements  of  the  departments,  subject  to 
the  examination  of  the  committees  of  Congress. 

By  order  of  the  Court  of  Claims. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
r        1      seal  of  said  Court,  at  Washington,  this  third  day  of  May, 

LL.  S.J        ^    p^  jggg^ 

SAM'L  H.  HUNTINGTON, 
Chief  Clerk  Court  of  Claims. 
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CLAIM  OF  JONAS  P.  LEVY. 


To  the  honorable  (he  Court  of  Claims : 

The  supplemental  petition  of  Jonas  P.  Levy  respectfully  showeth  : 
That  on  the  19th  day  of  May,  1856,  your  petitioner  presented  and 
filed  with  your  honorable  court  his  original  petition,  in  which  he 
briefly  set  forth  his  case,  to  which  he  invoked  the  attention  of  your 
honorable  court.  Among  other  things,  he  showed  that  this  case  had 
been  presented  to  the  Senate  of  the  United  States,  and  that,  by  a  reso- 
lution of  that  body,  the  memorial  of  your  petitioner,  together  with 
all  the  documents  relating  to  the  case,  which  were  before  the  Auditor 
and  Comptroller  of  the  Treasury,  was  referred  to  this  court.  Your 
petitioner  further  showed  to  your  honors  that  he  had  also  filed  another 
paper  in  this  court,  praying  that  the  Comptroller  of  the  Treasury 
should  furnish  to  the  court  the  documents  and  proofs  relating  to  the 
case  which  were  in  his  possession,  or  under  the  control  of  the  depart- 
ment, and  which  were  comprehended  within  the  said  resolution  of  the 
Senate.  Such  order  was,  as  your  petitioner  believes,  promptly  made, 
and  the  Comptroller  duly  notified  thereof;  but  your  petitioner  learns, 
with  astonishment,  that  although  the  Comptroller  has  transmitted  a 
larffe  number  of  documents  and  papers,  he  has  withheld,  and  still 
withholds,  many  original  papers  of  vital  importance  in  many  of  the 
questions  which  may  arise  in  the  case,  and  without  access  to  which  it 
will  be  utterly  impracticable  to  understand  the  full  merits  of  the  case. 

Your  memorialist  had  been  advised  that  when  a  citizen  presents  a^ 
claim  before  the  accounting  officers  of  the  treasury,  accompanied  by 
proofs  and  vouchers  to  sustain  such  claim,  and  the  claim  upon  such 

Sroof  is  finally  rejected  by  the  department,  the  party  has  a  right  to 
emand  of  the  accounting  officers  a  retUrn  of  his  papers,  to  enable  him 
to  supply  such  imperfections  as  may  appear  on  them.  Such,  it  has 
been  understood,  has  been  the  uniform  practice  of  the  government 
until  Mr.  Whittlesey,  the  present  Comptroller,  undertook  in  this  case, 
for  the  first  time,  to  introduce  a  different  course,  and  he  has  refused 

Seremptorily  to  allow  your  petitioner  to  withdraw  certain  original 
ocuments,  under  any  guards  or  guarantees,  for  the  purpose  of  prov- 
ing their  genuineness,  and  as  to  some  of  them,  that  they  had  been 
correctly  translated,  (being  in  Spanish,)  on  behalf  Of  your  petitioner, 
and  that  the  translations,  made  by  a  person  employed  by  the  Comp- 
troller, were  falsely  or  ignorantly  made,  and  that  other  translations 
of  the  same,  made  at  the  like  instance,  are  not  translations  of  the 
whole  original  matter,  but  entirely  omit  the  disputed  passage.  The 
use  which  the  Comptroller  has  made  of  one  of  the  translations  above 
referred  to  is,  to  charge  your  petitioner  with  having  wilfully  imposed 
a  false  translation  upon  the  government.  He,  your  petitioner,  avers 
that  the  translation  presented  by  him  is  literally,  and  in  spirit  and 
meaning,  exact  and  true,  and  this  he  claims  the  right  to  prove.  Yet 
the  originals  are' still  withheld. 

Further,  he  says  that  it  is  important  that  the  said  Comptroller 
fihoidd  bring  into  court  the  original  papers,  or  official  certificates  of 
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copies,  procured  by  him,  the  Comptroller,  and  relied  on  bj  him  in  his 
report  adverse  to  this  claim. 

w  herefore  he  humbly  renews  his  motion,  that  the  said  Comptroller 
be  directed  to  transmit  to  this  court  all  the  papers  mentioned  and  re- 
ferred to  in  the  official  report  and  argument  filed  by  him  in  his  office 
upon  this  claim. 

In  the  meantime,  he  files  this  by  way  of  pe*tition,  under  the  rules 
of  this  honorable  court,  and  says : 

That  he  was  a  claimant  before  the  board  of  commissioners  appointed 
under  the  treaty  of  Guadalupe  Hidalgo,  and  the  act  of  Congress  of 
March  3,  1849,  to  carry  certain  stipulations  of  the  said  treaty  into 
effect. 

That  by  reason  of  unavoidable  accident,  or  other  cause  not  certainly 
known  to  your  petitioner,  certain  original  proo&  and  documents  neces- 
sary to  the  establishment  of  your  petitioner's  said  claim  were  either 
not  transmitted  from  the  State  Department  to  the  office  of  the  said 
board  of  commissioners,  or  were  there  lost  or  mislaid,  or  thence  ab- 
stracted by  design^  or  through  inadvertence,  by  some  person  or  per- 
sons to  your  petitioner  unknown.  But  so  it  was  that  your  petitioner^ 
through  no  act  or  omission  of  his  own,  lost  the  benefit  of  the  said 
tribunal.  And  upon  the  review  of  the  decisions  and  proceedings  of 
the  said  board  by  the  special  committee  of  the  United  States  Senate  to 
that  end  constituted,  it  was,  for  the  reasons  above  indicated,  or  for 
other  reasons  of  law  and  fact,  which  were  satisfactory  to  the  said 
committee,  and  to  the  two  houses  of  Congress,  and  the  President  of 
the  United  States,  found  and  determined  to  be  just  and  reasonable 
that  the  said  claim  of  your  petitioner  should  be  examined,  adjusted, 
and  settled,  and  paid  out  of  the  treasury  of  the  United  States,  not- 
withstanding its  rejection  by  the  said  board.  And  accordingly  an  act 
of  Congress  for  the  relief  of  your  petitioner  was  passed  and  approve^ 
August  3, 1854,  (10  Stat.,  814,)  whereby  the  accounting  officers  of  the 
treasury  were  required  to  '^examine,  adjust,  and  settle"  the  said 
claim,  and  the  Secretary  of  the  Treasury  was  directed  to  pay  the 
amount  found  due  out  of  any  money  in  the  treasury  not  otherwise 
appropriated. 

Your  petitioner  is  advised  that,  whatever  may  have  been  the  effect 
of  his  failure  to  participate  in  the  special  fund  provided  by  the  treaty 
aforesaid  by  the  award  of  the  special  tribunal  thereby  contemplated, 
nevertheless,  by  force  of  the  aforesaid  act  of  Congress  he  thereafter 
had,  and  still  has,  a  valid  claim  against  the  United  States  to  the  same 
extent  that  he  had  a  valid  claim  against  Mexico,  which,  but  for  the 
causes  which  to  Congress  appeared  such  as  to  entitle  him  to  this  special 
relief,  would  have  l^en  awarded  and  decreed  by  the  said  board,  and 
so  that  he  hath  recourse  in  the  premises  against  the  United  States  in 
this  honorable  court. 
Your  petitioner  herewith  exhibits  certain  printed  papers,  marked 

,  exhibiting  the  amount  and  particulars  of  his  claim,  and  which 

he  states  briefly,  by  way  of  recapitulation,  as  Ipllows: 
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'*  June  7,  1843. — To  this  amount  of  duties  illegally 
exacted,  by  Mexican  interest  thereon  from  that  date 
till  paid,  (six  per  cent.,)  to  wit:  —  years,  —  months^ 
—  days $6,000  00 

"  To  this  amount,  being  the  value  of  provisions,  &c., 

taken  for  the  Mexican  service 1,800  00 

"  Interest  thereon,  as  above. 

^^  To  amount  of  forced  contributions  at  Laguna  during 
the  summer  of  1843 3,000  00 

"  Augvst  1,  1846. — To  value  of  iron  houses  and  ma- 
chinery thrown  into  the  river  Tabasco 30,000  00 

**  Interest  thereon,  as  above. 

"  Jwiy,  1846. — Personal  wrongs  and  injuries  and  losses 
•of  business  and  property  by  illegal  expulsion^  to  be 
compensated  in  damages 60,000  00 

90,800  00 


»» 


Your  petitioner  further  shows: 

That  after  the  passage  of  the  said  act  of  Congress  for  his  relief,  he 
presented  to  the  Fifth  Auditor  of  the  Treasury  (the  late  Stephen 
rleasanton)  his  said  claim,  whereupon  the  said  Auditor,  after  ex- 
amining the  said  claim  and  the  proofs  in  support  thereof,  reported 
the  said  claim  as  valid  to  the  amount  and  in  the  particulars  Allow- 
ing, viz: 
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[No.  13113.]  Trbasubt  Dipartmbnt, 

Ftflh  Au^tor^t  Office,  Auffud  23,  1854. 
I  hereby  certify  that,  in  purauance  of  an  act  of  Congreas  passed  on  the  3d  August,  1854, 
entitled  an  **Act  for  Jonas  P.  Levy  and  Jos^  Maria  Jerrere,"  I  have  examined  and  adjusted 
&a  account  between  the  United  States  and  Jonas  P.  Levy  for  indemnity  against  the  gov- 
emment  of  Mexico,  which  claims  were  presented  to  the  late  board  of  commissioners  on 
the  claims  against  Mexico,  and  which  were  rejected  by  said  board  of  commisgioners,  and 
find  that  the  following  sums  are  due  to  him,  the  said  Levy,  according  to  the  evidence 
presented,  and  others  rejected  for  the  reasons  assigned  below,  viz : 


For  this  sum,  being  amount  of  duties  illegally  exacted  by 
Mexico  in  1843 

Interest  thereon,  at  the  rate  of  five  per  cent ,  as  allowed  by 
the  late  board  of  commissioners  on  claims  allowed  by  them, 
being  from  June  7,  1843,  to  August  22, 1864 — 11  years,  2 
months,  and  15  days............. ............ 


For  proof  in  this  case,  see  the  statement  of  General  Am- 
pudia  and  Mrs.  Rebecca  P.  Levy  and  her  daughter,  voucher 
D  and  No.  11,  herewith. 

For  this  sum,  being  the  value  of  provisions,  &c.,  taken  from 
the  Mexican  service  in  1843 

Interest  thereon,  at  the  rate  of  five  per  cent. ,  from  June  7, 
1843,  to  August  22,  1854 — 11  years,  2  months,  and  15 
days 


For  proof  in  this  case,  see  statement  of  General  Ampudia, 
voucher  No.  10,  and  Mr.  de  Angelo,  No.  6. 

For  amount  of  forced  contributions  at  Laguna  during  the 
summer  of  1843 

Interest  thereon,  at  five  per  cent  ,  from  June  7,  1843,  to 
August  22,  1854 — 11  years,  2  months,  and  15  days 


For  proof  in  this  case,  see  the  statement  of  General  Ampudia 

and  Mr.  de  Angelo,  befbre  referred  to. 
For  value  of  iron  houses  and  machinery  thrown  Into  the 

river  Tabasco,  to  prevent  American  ships  of  war  froin 

approaching  the  town,  in  August . .. 

Interest  thereon,  at  five  per  cent ,  from  August  1,  1846, 

to  August  22,  1854 — 8  years  and  22  days 


For  proof  in  this,  see  the  deposition  of  Benjamin  de  Angelo, 

voucher  No.  6. 
From  these  allowances  I  have  deducted  the  sum  awarded  to 

Mr.  Levy  by  the  board,  being 

Interest  thereon,  from  May  17,  1851,  date  of  allowance,  to 

August  22, 1854,  at  five  percent. — 3  years,  3  months,  and 

5  days - ■ 


The  sum  charged  by  Mr.  Levy  as  dunages  or  consequential 
losses  of  fifty  thousand  dollars,  I  have  disallowed,  fou  the 
reasons  stated  in  paper  A.  The  grounds  of  claim  by  Cap^ 
tain  Levy  are  contained  in  paper  B,  herewith. 

Leaving  a  balance  due  him,  the  said  Jonas  P.  Levy,  from 
the  United  States,  of  fifty-four  thousand,  six  hundred  and 
sixty-nine  dollars  and  forty  cents ..... 


$6,000  00 
3,362  50 


1,800  00 
1,008  75 


3,000  00 
1,681  25 


30,000  00 
12,091  65 


3,675  10 
599  75 


$9,362  50 


2,808  75 


4  681  25 


42,091  65 


58,944  15 


4,274  75 


54,669  40 


As  appears  from  the  statement  and  vouchers  herewith  transmitted  for  the  decision  of 
the  Comptroller  of  the  Treasury  thereon. 

STEPHEN  PLEASANTON,  AudUor, 
Elisha  WnmLBwr,  Esq., 

Om^rolUr  of  the  Treasury  of  the  Dmted  Statu. 
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But  thereaflter  the  First  Comptroller  (Hon.  E.  Whittlesey)  received 
some  instructions  from  the  Secretary  of  the  Treasury,  (Hon.  James 
Guthrie,)  who  interfered  to  influence  and  control  the  proceedings  of 
the  said  Comptroller  in  the  premises  ;  and  thereupon  tne  said  Comp- 
troller undertook  to  impeacn  the  said  act  of  Congress,  and  to  open, 
inquire  into,  and  repudiate  the  grounds  upon  which  the  said  act  had 
been  passed ;  and  also  upon  various  letters,  statements,  and  ex  parte 
declarations  of  one  sort  or  other,  to  attack  and  overthrow  the  claim 
of  your  petitioner ;  and  finally,  upon  these  unjust,  unreasonable, 
false,  ana  totally  unfounded  pretexts,  to  reject  the  claim  of  your 
petitioner  in  toto;  and  to  charge  him  with  fraud,  and,  by  implication, 
with  perjury  in  the  premises,  which  charges,  however  he  may  be  per- 
suaded of  their  truth,  he  has  not  ventured  to  establish  by  any  legal 
proceedings  whatsoever. 

Your  petitioner  stands  ready  to  maintain  and  prove  his  claim  in  the 
premises,  and  to  show  that  the  pretexts  and  charges  above  referred  to 
are  false  and  scandalous.  He  snows  that  the  action  of  the  Executive 
and  of  Congress  in  the  premises  are  all  hereinbefore  set  forth  and  re- 
ferred to,  and  will  appear  more  at  large  in  the  said  exhibits  herewith, 
Nos.  1,  2,  3,  and  4. 

He  further  shows  that  no  person,  other  than  your  petitioner,  is 
interested  in  this  claim  with  him. 

He  prays  that  a  bill  may  be  decreed  for  his  relief  in  the  premises. 

JONAS  P.  LEVY. 

DlfflRICT  OP   COLUMBU,  > 

Washington  county^     \     * 

Personally  appears  Jonas  P.  Levy,  and  makes  oath  to  the  facts 
stated  and  charged  in  th^  aforegoing  petition. 

Before  me,  this day  of ,  1856, 

,  J.  P. 


IN  THE  COURT  OF  CLAMS. 
ON  THB  PETITION  OF  JONAS  P.  LEVY. 

Brief  of  the  United  States  Solicitor. 

The  petitioner  seeks  indemnity  from  the  United  States  for  injuries 
of  various  kinds  alleged  to  have  been  suffered  by  him  from  the 
Mexican  authorities  during  his  residence  in  Mexico  from  1843  to  1846. 
It  is  alleged  that  the  case  was  covered  by  the  provisions  of  the  treaty 
of  Guadalupe  Hidalgo,  and  that  the  petition  was  presented  to  the 
board  appointed  under  that  treaty,  stating  the  losses  in  question, 
accompanied  with  full  proof  thereof ;  but  that  through  some  unex- 
plained cause  the  proof  was  lost  either  from  the  files  of  the  State 
Department  or  from  the  files  of  the  commissioners  after  being  trans- 
ferred to  them  from  that  department.  On  the  12th  of  March,  1851, 
(p.  68  of  Whittlesey's  Rep.,)  among  the  proceedings  of  the  board  this 
entry  is  found :  '*The  memorial  of  Jonas  r .  Levy,  claiming  for  illegal 
duties  exacted,  iniquitous  judicial  decisions,  &c.,  in  1843  and  down 
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to  1816,  being  taken  up  for  consideration,  together  with  the  proof 
and  documents  connected  therewith,  the  board  came  to  the  opinion 
that  such  part  of  the  claim  as  is  laid  for  certain  iron  houses  is  valid 
against  the  republic  of  Mexico,  and  that  the  rest  is  not  valid.  The 
former  was  allowed  accordingly :  the  amount  to  be  awarded  subject 
to  the  future  action  of  the  board/'  The  opinion  accompanying  this 
decision  (p.  69)  goes  over  the  several  items  of  claim  and  rejects  all 
save  that  for  the  iron  houses,  bacause  there  was  no  evidence  to  raise 
the  least  presumption  that  the  acts  complained  of  had  occurred  at  all, 
and  because,  in  one  instance,  if  the  facts  alleged  had  been  proved  there 
was  no  ground  of  claim  against  Mexico,  but  concludes  by  saying  that 
'Hhe  claimant  has  presented  some  depositions  proving  that  the  iron 
houses  were  thrown  into  the  river  as  alleged;  but  none  of  the  witnesses 
state  their  value  or  the  extent  of  the  loss  sustained  by  the  claimant  and 
his  brother,"  and,  therefore,  because  it  was  not  possible  to  estimate 
the  extent  of  the  loss  the  board  gave  time  to  furnish  additional  proof 
on  that  point.  The  claimant  was  in  Mexico,  and  the  tim«)  to  elapse 
before  the  board  would  cease  to  exist  t  y  the  terms  of  the  law  creating 
it,  was  only  about  one  month  after  this  decision  was  made  known  to 
his  counsel,  and  that  was  insufficient  to  enable  his  counsel  to  commu- 
nicate with  him  or  to  procure  any  additional  testimony.  None  was 
therefore  procured.  The  board  before  adjourning,  however,  allowed 
$3,600  without  any  such  testimony.  Some  years  after  this  result 
became  known  to  Levy,  and  after  the  G-ardner  case  had  attracted  the 
attention  of  Congress  and  Levy  had  been  examined  before  the  Senate 
committee  as  a  witness,  he  presented  a  memorial  to  Congress,  charg- 
ing upon  the  commissioners  or  the  State  Department  the  loss  of  his 
papers,  &c.,  and  praying  for  relief,  and  the  Sen  te  Committee  on 
Claims  reported,  with  respect  to  the  memorials  of  Levy  and  another, 
that  they  nad  ''agreed  to  recommend  the  passage  of  the  bill,  referring 
them  to  the  accounting  officers  of  the  Treasury  for  re-examination^ 
settlement  J  and  payment  under  the  provisions  of  the  treaty  wUh  Mexico. ' ' 
Accordingly  the  act  of  3d  August,  1854,  was  reported  and  passed,  by 
which  said  officers  were  ''authorized  and  required  to  examine,  adjust, 
and  settle  the  claims  of  Jonas  P.  Levy  and  Jose  Maria  Jarrero  for 
indemnity  against  the  government  ot  Mexico,  and  which  claims  were 
presented  to  the  late  board  of  commissioners  on  the  claims  against 
Mexico,  and  which  were  rejected  by  the  said  board  of  commissioners, 
and  the  amount  found  to  be  respectively  due  to  the  said  Jonas  P.  Levy 
and  Jose  Maria  Jarrero^  the  Secretary  of  the  Treasury  is  to  cause  to 
be  paid  to  them  out  of  any  money  in  the  treasury  not  otherwise  appro- 
priated." Under  this  act  the  Fifth  Auditor  reported  to  the  First 
Comptroller  on  23d  August,  1854,  in  favor  of  allowing  the  claimant 
$54,669  40,  but  the  Comptroller,  after  careful  consiaeration,  on  31st 
March,  1855,  rejected  the  whole  claim  for  reasons  assigned  in  a  report 
of  that  date,  which  is  elaborate  and  unanswerable. 

In  September,  1855,  the  petitioner  addressed  a  lengthy  paper  to  the 
President,  assailing  the  Comptroller  for  his  decisions  very  violently, 
asking  the  President  to  order  an  inquest  on  the  charges  which  he 
(Levy)  prefers  against  the  Comptroller,  the  character  of  whica  paper 
is  sufficiently  indicated  by  a  single  paragraph,  and  I  present  the 
closing  one  to  show  it^  in  these  words : 
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^'It  would  be  disgusting  and  repulsive  to  my  feelings  to  pursue 
this  subject  ftirther.  Other  and  equally  convincing  proofs  might  be 
adduced  to  show  the  unprincipled  mendacity  and  unpro  foked  maligoity 
of  Mr.  W.  I  have  furnished  you  with  grounds  upon  which  to  insti- 
tute an  inquiry.  If  conducted  by  honorable  men  I  shall  fail  to 
establish  the  truth  of  all  I  havn  said^  and  much  more,  I  shall  not 
quarrel  with  the  tribunal  which  may  convict  me  of  bearing  false  wit- 
ness against  my  neighbor.  If,  on  the  other  hand,  through  such  investi- 
gation as  you  may  think  proper  to  direct,  Mr.  Whittlesey  shall  be 
ifound  guilty  of  the  charges  which  I  have  preferred  against  him,  I 
cannot  but  expect  at  your  hands  an  appropriate  punishment  to  him 
and  recompense  to  myself.  For  the  present  I  await  the  the  decision  of 
the  President.  The  further  prosecution  of  this  exarrination  of  the 
conduct  and  language  of  Mr.  \Vhittle8ey  would  be  equally  loathsome 
and  disgusting.  If  I  have  been  successful  in  fixing  upon  him  the 
grave  charges  that  I  have  preferred,  it  devolves  upon  you  to  afford 
the  proper  remedy.  If  the  proofs  I  have  furnished  shall  fail  to  con- 
vince your  mind,  I  must  look  elsewhere  for  justice,  and  develop  more 
at  length  and  detail  the  enormities  ot  which  I  complain  and  others 
equally  flagrant  which  I  am  prepared  to  establish. 

**I  have  the  honor  to  subscribe  myself,  very  respectfully,  your 
obedient  servant, 

"JONAS  P.  LEVY. 

*'Septembek,  1855." 

The  President  failing  to  take  Mr.  Whittlesey  in  hand  as  desired 
the  petitioner  again  appealed  to  Congress,  or  rather  to  the  Senate,  in 
a  memorial,  dated  February  8,  1856,  of  the  same  purport  as  the  docu- 
ment addressed  to  the  President,  complaining  that  the  Comptroller 
had  no  jurisdiction  under  the  act  of  3d  August,  1854,  to  consider 
either  whether  the  papers  which  the  petitioner  alleged  to  have  been 
lost  by  the  State  Department  or  the  board  of  commissioners  were  in 
fact  lost,  or  whether  these  papers  '*  would  have  verified  the  averment 
that  your  memorialist  had  a  valid  and  just  claim." — (See  page  5  of 
the  memorial.)  These  questions,  the  memorialist  contended,  were 
closed  by  the  act  of  1854,  and,  therefore,  Mr.  Whittlesey  had  ex- 
ceeded his  authority  in  considering  them,  and  had,  besides,  been  guilty 
of  a  variety  of  offences  in  his  manner  of  considering  them,  and  asked 
that  the  case  might  not  be  referred  to  the  Court  of  Claims  "  without 
some  dispensation  of  the  rules  of  the  said  court  with  regard  to  the  taking 
of  testimony,'* 

A  resolution  was  passed  by  the  Senate  referring  the  claim  to  this 
court,  to  be  considered  here  on  the  evidence  before  the  Comptroller. 

The  first  question  which  presents  itself  is  as  to  the  jurisdiction  of 
this  Court,  to  which  I  object,  on  the  ground — first,  that  the  matters 
presented  by  the  petition  are  res  judicata. 

This  Court  has  already  decided,  in  Thomas's  case,  and  in  several 
others,  that  claims  cognizable  by  the  boards,  which  have  from  time  to 
time  been  constituted  to  carry  into  effect  treaties  with  foreign  na- 
tions, and  which  have  been  acted  on  by  said  boards,  are  res  judicata^ 
and  that  it  is  not  competent  for  this  Court  to  revise  the  judgments  of 
such  boards. 
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It  is  competent,  indeed,  for  Congress,  by  special  act,  to  open  the 
case  and  grant  the  claimant  a  rehearing  before  that  or  some  other 
board  or  tribunal,  as  was  done  in  this  case  by  the  act  of  3d  August, 
1854,  referring  this  claim  to  the  accounting  officers  for  re-examination. 
Yet  when  such  o£Scers  shall  have  acted  upon  it,  their  decision  must 
have  the  same  effect  in  such  a  case  as  the  decision  of  the  original 
board  would  have  had  had  not  Congress,  by  the  special  act,  allowed  an 
appeal  or  rehearing  before  such  officers,  because  that  act,  like  the  act 
constituting  the  board  of  commissioners,  does  not  provide  for  any 
appeal  from  the  decision  of  the  new  tribunal  which  it  opened  to  the 
claimant.  In  the  case  of  the  United  States  vs.  Arredondo,  (6  Peters, 
'?29,)  the  Supreme  Court  say  ** that  it  is  a  universal  principle  that 
when  power  or  jurisdiction  is  given  to  any  public  officer  or  tribunal 
over  a  subject-matter,  and  its  exercise  is  confided  to  his  or  their 
discretion,  the  acts  so  done  are  binding  *  *  *  whether  executive, 
legislative,  or  judicial,  or  special." 

By  the  act  of  August  3,  1854,  the  accounting  officers  **  were  author- 
ized and  required  to  examine,  adjust,  and  settle  the  claims  of  Jonas  P. 
Levy  and  Jose  Maria  Jarrero,  for  indemnity  against  the  government  of 
Mexico,  and  which  claims  were  presented  to  the  late  board  of  com- 
missioners on  the  olaims  against  Mexico,  and  which  were  rejected 
by  said  board  of  commissioners,  and  the  amount  found  to  be  re- 
spectively due  to  the  said  Jonas  P.  Levy  or  Jose  Maria  Jarrero,  the 
Secretary  of  the  Treasury  is  to  cause  to  be  paid  to  them  out  of  any 
money  in  the  treasury  not  otherwise  appropriated."  No  language 
coula  be  used  to  commit  a  claim  more  absolutely  to  the  decision  of 
a  tribunal  or  officer  than  this  language  commits  the  decision  of  the 
claim  now  presented  to  this  Court  to  the  Comptroller  of  the  Treasury. 
No  appeal  is  provided  for,  and  the  Secretary  of  the  Treasury  is  required 
in  terms  similar  to  those  used  in  the  act  committing  the  claims  of 
Stockton  &  Stokes  to  the  Solicitor  of  the  Treasury,  (6  Stat.,  665,) 
to  pay  the  amount  which  should  be  adjudged  to  be  dr.e  by  the  Comp- 
troller to  the  claimant.  The  Comptroller's  decision,  therefore,  was 
final,  and  if  it  had  been  adverse  to  the  United  States,  would  have 
been  enforced  by  mandamus  upon  the  Secretary,  if  that  functionary 
had  declined  to  carry  the  judgment  into  effect. — (Stockton  &  Stokes 
vs.  Kendall,  12  Peters,  524.) 

My  own  opinion  respecting  the  exclusiveness  of  the  jurisdiction 
of  the  accounting  officers  under  the  act  of  1854,  and  of  the  finality  of 
the  Comptroller's  decision,  is  fortified  by  an  argument  contained  in  the 
letter  to  be  found  among  the  papers  from  one  ot  the  claimant's  counsel. 
In  reference  to  this  letter,  I  will  also  remark,  that  it  seems  to  be  its 
object  to  perbuade  Mr.  Whittlesey  to  continue  in  office,  and  also  to 
withstand  the  attempt  of  the  Secretary  to  dictate  to  him  the  con- 
struction to  be  given  to  the  act  of  1854.  This  is  well  enough.  But 
it  deals  in  skilful  compliments  to  the  Comptroller,  and  appeals  to  his 
partizan  associations  with  the  writer,  and  is  fiercely  denunciatory  of 
the  Assistant  Secretary,  and  of  the  Secretary  himself,  who  is  stigma- 
tized as  a  tool  of  his  assistant.  I  concur  in  the  opinion  that  the 
Secretary  had  no  authority  to  give  construction  to  the  act  for  the 
Comptroller,  and  I  approve  the  compliments  bestowed  on  him,  YJ^YueVi 
the  result  showed  were  more  justljr  deserved  than  tbie  wiitei  wrg- 
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posed,  perhaps,  for  Mr.  Whittlesey  was  neither  moved  hy  the  injunc- 
tions ot  the  Secretary  nor  the  denunciations  of  the  Secretary,  or  the 
compliments  to  himself  of  his  old  political  associates — he  *vas  neither 
awed  by  power  or  seduced  by  flattery. 

It  has  been  since  contended,  however,  by  the  other  counsel  of  the 
claimant,  that  the  Comptroller  exceeded  the  jurisdiction  conferred 
upon  him  by  Congress,  in  undertaking  to  decide  whether  anything 
was  proved  to  be  due  the  claimant  by  the  evidence  actually  offered, 
and  also  in  considering  the  truth  of  his  claimant's  excuse  for  not 
producing  better  proof,  or,  in  other  words,  whether  he  had  furnished 
evidence  which  had  been  lost. 

It  is  contended  that  the  business  of  the  Comptroller  was  merely 
formal;  that  is,  to  see  how  much  the  party  claimed,  and  to  make  refer- 
ence in  an  account  stated  to  the  several  affidavits  by  which  the  claim- 
ant supposed  the  items  were  supported  as  vouchers.  In  a  word, 
that  the  act  of  Congress  itself  established  the  demand,  and  that  the 
Comptroller  was  precluded  from  inquiring  whether  the  evidence 
alleged  to  have  been  lost  was  lost,  and  from  weighing  and  determin- 
ing the  effect  of  what  remained.  Congress  it  is  said  had  determined 
that  the  petitioner's  allegation  was  true;  that  papers  which  proved 
his  case  were  lost,  and  had  sent  the  claim  to  the  treasury  for  payment. 

The  business  of  the  accounting  officers  is  to  examine  the  accounts 
of  the  disbursing  officers  of  the  government,  and  see  whether  the 
money  received  by  them  has  been  applied  according  to  law,  and 
whether  they  have  the  proper  vouchers  or  proofs  of  the  actual  dis- 
bursement of  the  amount  charged  against  the  government.  And  it 
seems  to  be  supposed  that  Congress,  by  referring  this  case  to  such 
officers  for  examination,  reduced  the  examination  to  auditing,  which 
it  is  supposed  excludes  any  consideration  of  the  weight  of  testimony. 
But  this  proceeds  on  the  idea  that  the  nature  of  the  case  is  changed 
because  jurisdiction  over  it  is  given  by  special  act  to  officers  whose 
duties  ordinarily  would  not  extend  to  such  a  case,  which  is  obviously 
not  true.  A  common  law  case  does  not  become  a  chancery  case  be- 
cause, for  a  special  incapacity  of  the  common  law  judge,  it  was  directed 
by  statute  to  be  tried  before  a  chancellor ;  and  this  is  fully  recognized 
by  the  Senate's  committee,  by  which  the  bill  was  reported  in  the  lan- 
guage already  quoted,  in  which  they  say  expressly,  that  the  purpose 
of  the  act  is  to  refer  the  claims  of  thesd  officers  for  re-examination, 
under  the protnsions  of  the  treaty  with  Mexico;  in  other  words,  to  be 
decided  on  upon  the  same  principles  as  if  the  claim  was  presented  to 
them  as  commissioners  sitting  under  the  act  to  carry  into  effect  that 
treaty. 

There  was  no  analogy,  therefore,  between  the  adjudication  required 
of  the  accounting  officers  in  respect  to  the  claim,  and  their  ordinary 
administrative  duties  in  auditing  the  accounts  of  the  disbursing  offi- 
cers of  the  government,  and  for  that  reason  there  is  no  analogy  be- 
tween the  effect  of  their  decision  on  this  special  case,  and  the  effect 
of  the  decision  of  the  accounting  officers  in  allowing  or  disallowing 
an  account.  In  one  case,  according  to  settled  principles,  the  decision 
being  that  of  an  officer,  to  whom  a  discretion  is  confided,  to  whose 
judgment  upon  the  law  and  tho  evidence  the  decision  is  referred,  is 
jSn^.     Wbere&8  in  the  other  cases  there  is  no  adjudication,  properly 
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80  called,  and  the  decisions  of  the  accounting  officers  are  subject  to 
revision  both  by  their  superiors  and  by  the  courts. — (See  §  4,  act  3d 
March,  171^7,  1  Stat.,  515 ;  Opinions  Attorneys  General,  vol.  5,  p. 
87,  2  ibid.,  463.) 

2.  The  second  ground  of  objection  to  the  jurisdiction  is,  that  the 
claimant  is  not  a  citizen  of  the  United  States  within  the  meaning  of 
the  14th  and  15th  articles  of  the  treaty  of  Guadalupe  Hidalgo,  under 
which  the  claim  was  preferred. 

The  14th  article  of  the  treaty  of  February  2,  1848,  (vol.  9,  p.  933,) 
is  as  follows  :  ^'  The  United  States  do  furthermore  discharge  the  Mex- 
ican republic  from  all  claims  of  cUizena  of  the  United  States,  not 
heretofore  decided  against  the  Mexican  government,  which  may  have 
arisen  previously  to  the  date  of  the  signature  of  this  treaty  ;  which 
discharge  shall  be  final  and  perpetual,  whether  the  said  claims  be 
rejected  or  be  allowed  by  the  board  of  commissioners  provided  for  in  the 
following  article,  and  whatever  shall  be  the  total  amount  of  those 
allowed : 

"  ARTICLB  XV, 

'^  The  United  States,  exonerating  Mexico  from  all  demands  on  ac- 
count of  the  claims  allowed  of  their  citizens  mentioned  in  the  preced- 
ing article,  and  considering  them  entirely  and  forever  cancelled, 
whatever  their  amount  may  be,  undertake  to  make  satisfaction  for  the 
same  to  an  amount  not  exceeding  three  and  one  quarter  millions  of 
dollars.  To  ascertain  the  validity  and  amount  of  those  claims,  a  board 
of  commissioners  shall  be  established  by  the  United  States,  whose 
awards  shall  be  final  and  conclusive ;  provided,  that  on  deciding  upon 
the  validity  of  each  claim,  the  board  shall  be  guided  and  governed  by 
the  principles  and  rules  of  decision  prescribed  by  the  first  and  fifth 
articles  of  the  unratified  convention  concluded  at  the  city  of  Mexico 
on  the  20th  day  of  November,  one  thousand  eight  hundred  and  forty- 
three,  and  in  no  case  shall  an  award  be  made  in  favor  of  any  claim 
not  embraced  by  these  principles  and  rules." 

The  articles  of  the  unratified  convention  referred  to  above  are  in 
these  words :  (See  vol.  9,  p.  492.) 

abuclb  I. 

**  All  claims  of  citizens  of  the  Mexican  republic  against  the  gov- 
ernment of  the  United  States,  which  shall  be  presented  in  the  manner 
and  time  hereinafter  expressed,  and  all  claims  of  citizens  of  the  United 
States  against  the  government  of  the  Mexican  republic,  which,  for 
whatever  cause  were  not  submitted  to,  nor  considered,  nor  finally  de- 
cided by  the  commission,  nor  by  the  auditor  appointed  by  the  con- 
vention of  1837,  and  which  shall  be  presented  in  the  manner  and  time 
hereinafter  specified,  shall  be  referred  to  four  commissioners,  who  shall 
form  a  board  and  shall  be  appointed  in  the  foUowinff  manner — that 
is  to  say :  Two  commissioners  shall  be  appointed  by  the  President  of 
the  Mexican  republic,  and  the  other  two  by  the  President  of  the 
United  States,  with  the  approbation  and  consent  of  the  Senate.  The 
said  commissioners  thus  appointed  shall,  in  the  presence  of  each 
other,  take  an  oath  to  examine  and  decide  impartially  the  claims  ft\\\>- 
mitted  to  tbenij  and  which  maf  lawfully  he  considered,  accotdmg  to 
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the  proofs  which  shall  he  presented,  the  principles  of  right  and  justice, 
tJie  law  of  nations^  and  the  treaties  between  the  two  republics. 

**  ARTICLE  V, 

"  All  claims  of  citizens  of  the  United  States  against  the  govern- 
ment of  the  Mexican  republic  which  were  considered  by  the  commis- 
sioners and  referred  to  the  umpire  appointed  under  the  convention  of 
11th  April,  1839,  and  which  were  not  decided  by  him,  shall  be  refer- 
red to  and  decided  by  the  umpire  to  be  appointed,  as  provided  by  this 
convention,  and  his  decision  shall  be  final  and  conclusive.  It  is  also 
agreed  that  if  the  respective  commissioners  shall  deem  it  expedient, 
they  may  submit  to  the  said  arbitrator  new  arguments  upon  said 
claims:" 

It  appears  by  these  articles  that  the  provisions  for  indemnities  made 
in  the  fifteenth  article  was  exclusively  for  the  benefit  of  **  citizens  of 
the  United  States." 

It  is  further  stipulated  that  **  in  deciding  upon  the  validity  of  each 
claim,  the  board  shall  be  guided  and  governed  by  the  principles  and 
rules  of  decisions  prescribed  by  the  first  and  fifth  articles  of  the  un- 
ratified convention  concluded  at  the  city  of  Mexico  on  the  20th  No- 
vember, 1843." 

By  the  first  of  those  articles  the  commissioners  are  required  to 
decide  the  claims  submitted  to  them  ^'according  to  the  proofs  which 
shall  be  presented,  the  principles  of  right  and  justice,  tJie  laws  of 
nations,  and  the  treaties  between  the  two  republics." 

It  is,  therefore,  expressly  stipulated  that,  whether  a  claimant  is  a 
beneficiary  under  the  16th  article  of  the  treaty  is  to  be  decided  by  the 
laws  of  nations,  so  that  the  citizenship  of  the  United  States,  which  is 
indispensable  to  the  claimant,  must  be  the  citizenship  which  is  recog- 
nized by  the  laws  of  nations.  This  is  determined,  not  like  a  citizen- 
ship for  municipal  purposes,  by  nativity  or  naturalization,  but  by 
permanent  domicil. 

This  has  often  been  decided  in  cases  arising  in  the  maritime  courts, 
and  nothing  is  better  settled  upon  reason  and  precedent.  Lord  Stow- 
ell,  in  the  case  of  the  "  Matchless,"  (1  Hazzard,  p.  97,)  says :  ^*  It  has 
certainly  been  laid  down  by  accredited  writers  on  general  law,  that  if 
a  merchant  expatriates  himself  as  a  merchant  to  carry  on  the  trade  of 
another  country,  exporting  its  produce,  paying  its  taxes,  employing 
its  people,  and  expending  his  spirit,  his  industry,  and  his  capital  in 
its  service,  he  is  deemed  a  merchant  of  that  country  notwithstanding 
he  may,  in  some  respects,  be  less  favored  in  that  country  than  one  of 
its  native  subjects.  Our  country,  which  is  charged  with  holding 
the  doctrine  of  inextinguishable  allegiance  more  tenaciously  than 
others,  is  no  stranger  to  this  rule.  Its  highest  tribunals,  which 
adjudicate  the  national  character  of  property  taken  in  war,  apply  it 
universally.  They  privilege  persons  residing  in  a  neutral  country  to 
trade  as  freely  with  the  enemies  of  Great  Britain  in  war  as  the  native 
subject  of  a  neutral  country,  ulthough  our  own  resident  merchants 
cannot  without  special  permission  of  the  crown." 

To  the  same  efiect  are  the  English  cases  of  Wilson  vs.  Marryat,  8 
Termj  Bep.,  31;  McConnel  vs.  Hector,  3  Bos.  &  Pal.,  113  ;  The  In- 
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dian  Chief,  3  Rob.  Rep.,  12  ;  The  Anna  Catherina,  4  Rob.  Rep.,  107  ; 
Do.  Danon's  Note,  255  ;  The  President,  5  Rob.,  277  ;  The  Odin,  1 
Rob.,  296 ;  Bell  vs.  Reid,  1  Maiile  &  Selw.,  726  ;  and  the  American 
cases  of  the  Sloop  Chester,  2  Dal.,  41 ;  Marry  vs.  Schooner  Betsey, 
2  Cr.,  64 ;  Maley  vs.  Shattnck,  3  ib.,  448 ;  Livingston  vs.  Maryland 
Insurance  Co  ,  7  Cr.,  606 ;  The  Venus,  8  ib.,  253  ;  The  Francis,  ib., 
363  ;  Los  dos  Hermanos,  2  Wheat.  76.  These  authorities  are  cited  by 
Kent,  1  Com.,  75,  where  it  is  said  the  doctrine  ''is  founded  on  the 
principles  of  international  law,  and  accords  with  the  reason  and 
practice  of  all  civilized  nations." 

These  cases  establish,  not  only  that  by  the  law  of  nations  a  man 
becomes  a  belligerent  or  a  neutral,  according  as  the  nation  with 
which  he  is  domiciliated  is  belligerent  or  neutral,  but  the  case  of 
Wilson  vs.  Marry att  ^ives  construction  1;o  the  words  ''citizens  of  the 
United  States,"  used  m  the  treaty  July  3,  1815,  with  Great  Britain, 
and  declares  that  a  British  subject  residing  in  the  United  States  is 
entitled  to  the  privileges  secured  by  that  treaty  to  "  citizens  of  the 
United  States,"  of  trading  with  the  East  Indies,  although  that  privi- 
lege is  prohibited  to  British  subjects  resident  in  England. 

This  point  was  also  repeatedly  decided  in  cases  analogous  to  this, 
before  the  privy  council,  under  the  treaty  of  Paris,  of  1814,  by  which 
indemnity  was  provided  for  British  subjects  whose  property  had  been 
confiscated  by  the  revolutionary  government  of  France.  Among 
those  by  whom  these  decisions  were  made,  was  the  present  chief 
justice  of  England,  Sir  John  Campbell.  In  the  case  of  Drummond, 
(2  Knapps'  Privy  Council  Rep.,  295,)  this  language  is  used :  "  Trea- 
ties must  be  interpreted  according  to  the  law  of  nations,  which 
requires  words  to  be  taken  in  their  ordinary  meaning,  not  in  the 
artificial  sense  which  may  have  been  imposed  on  them  by  the  parties 
olar  statutes  of  a  particular  nation.  When,  therefore,  a  treaty 
speaks  of  the  subjects  of  any  nation,  it  must  mean  those  who  are  actu- 
ally and  efiectually  under  its  rule  and  government.         *         *        * 

Drummond  was  a  British  subject.  But  though  formally  and  liter- 
ally by  the  law  of  Great  Britain  he  was  a  British  subject,  the  ques- 
tion is,  whether  he  was  a  British  subject  within  the  meaning  of  the 
treaty.  He  might  be  a  British  subject,  and  he  might  also  be  a  French 
subject ;  then  no  act  done  towards  him  by  the  government  of  France 
would  be  considered  an  illegal  act  within  the  meaning  of  the  treaty, 
which  could  only  mean  to  provide  indemnity  when  the  act  done 
towards  the  British  subject  was  illegal  by  reason  of  the  law  of 
nations,"  and  for  this  reason  the  privy  council  decided  that,  although 
Drummond  was  a  British  subject  m  the  sense  of  the  statutes  of  Eng- 
land, he  was  not  according  to  the  law  of  nations,  and  denied  him 
indemnity.  On  the  other  hand,  in  the  Countess  of  Conway's  case, 
(2  Knapp,  364,)  a  native  born  French  subject  residing  in  England  was 
held  to  be  entitled  to  claim  compensation  from  his  native  country,  under 
the  provision  in  favor  of  British  subjects  ;  whilst  in  Long's  case  (lb., 
p.  51,)  a  corporation  composed  of  British  subject*  in  a  foreign  country 
was  held  not  entitled. 

The  reasoning  in  all  these  cases  apply  fully  to  this.  Let  us  sup- 
pose that  Levy  is  a  native  born  citizen  of  the  United  States,  although 
tiiere  is  no  direct  evidence  of  the  fact,  he  ^^  expatriated  iDLimaeli  ba 
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a  merchant,  to  carry  on  the  trade  of  another  country/'  &c.  He 
took  with  him  his  family,  and  according  to  Mrs.  R.  P.  Levy's  testi- 
mony, (p.  112,)  acquired  real  estate  in  Mexico,  in  order  to  which  he 
must  take  the  oath  of  allegiance. — (See  Smidt's  Laws,  353.) 

But  it  is  not  material  whether  he  took  the  oath  of  allegiance  or 
held  real  estate.  It  is  sufficient  that  he  had  remoyed  there  to  reside 
for  an  indefinite  time,  and  carry  on  business  in  the  country.  He 
thereby  gave  his  energies  and  capital  to  Mexico,  gave  employment 
to  Mexican  people,  became  subject  to  taxation,  and  though  not  pos- 
sessed possibly  of  all  the  privileges  which  some  other  citizens  pos- 
sessed, was  to  all  intents  and  purposes  a  subject  or  citizen  of  that 
government,  with  no  title  at  all  to  claim  protection  from  the  govern- 
ment, he  had  quitted — migrans  jura  amitiat  ac  privilegio  et  immunitc^ 
tea  domicilii  priori. — (Vattel,  book  2,  ch.  19,  sec.  212  ;  Wheaton,  part 
4,  ch.  1,§§17,  19.) 

It  would  be  incompatible  with  the  independence  of  Mexico  to  per- 
mit any  other  government  to  regulate  her  conduct  towards  any  class 
of  her  subjects  or  citizens,  whether  emigrants  from  the  United  States 
or  elsewhere.  '*  Each  nation,"  says  Judge  Upham,  one  of  the  com- 
missioners under  the  late  convention  with  England,  in  his  opinion  in 
the  case  of  the  Laurents,  ^*  may  well  claim  of  other  governments  that 
its  own  native  born  citizens  who  are  domiciled  with  them  should  be 
equally  protected  by  law  with  the  native  born  citizens  of  other  coun- 
tries. Invidious  distinctions  in  this  respect  would  manifest  a  spirit 
of  hostility  against  the  parent  country  that  could  not  be  overlooKcd. 
But  when  individuals  leave  their  own  land,  and  have  become  domiciled 
in  another  country^  and  enjoy  there  the  protection  and  the  benefit  of 
availing  themselves  of  its  laws,  courts,  tribunals,  and  appeals  to  its 
general  government,  as  fully  and  freely  as  the  native  born  citizen  of 
that  country  for  the  protection  of  their  rights  and  the  business  in 
which  they  are  engaged,  the  original  government  of  such  persons 
has  no  claim  to  interfere  on  their  behalf.  Such  persons  become^  by 
the  settled  adiudications  of  all  countries,  and  the  judgments  of  all 
writers  on  public  law,  in  an  international  point  or  view,  citizens  of 
such  country  as  to  all  matters  arising  from  such  business  and  residence, 
and  the  treaties  and  conventions  between  foreign  States  are  framed  on 
this  basis." 

The  umpire,  Mr.  Bates,  concurred  in  this  view  of  the  subject.  The 
case  is  reported  in  a  volume,  published  by  order  of  Congress,  p.  120. 
It  was  a  claim  preferred  against  the  United  States  by  a  British  subject, 
domiciled  in  Mexico,  who  was,  in  consequence  of  that  domicil,  held 
not  to  be  a  British  subject  within  the  meaning  of  the  convention 
of  1853. 

If  the  Laurents,  who  are  native  born  British  subjects,  because  of 
their  residence  in  Mexico,  are  not  included  in  the  provisions  of  the 
convention  of  1853,  in  favor  of  British  subjects,  why  are  native  born 
citizens  of  the  United  States,  who  reside  in  Mexico,  included  in  the 
provisions  of  the  treaty  of  1848  in  favor  of  citizens  of  the  Dnited 
States  ?  There  is  nothing  in  the  languajge  used  or  in  the  circum- 
fitaces  of  the  cases  which  should  make  a  distinction  between  the  case 
of  Levy  and  that  of  the  Laurents,  or  the  cases  arising  under  the  treaty 
of  Paris  of  1814,  already  referred  to. 
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The  obligation  to  protect  our  citizens  is  no  greater  than  the  obliga- 
tion to  protect  their  citizens  or  subjects  is  upon  Great  Britain  or  other 
goYernments,  and  in  the  cases  above  cited  from  the  decisions  of  the 
courts  of  the  United  States,  the  general  principle  and  its  applicability 
to  the  citizens  of  the  United  States  is  admitted  and  enforced.  In  the 
early  case  of  Murray  vs.  The  Charming  Betsey,  the  claimant  was  a 
citizen  of  the  United  States  by  birth,  and  therefore  within  the  letter 
of  the  act  of  27th  February,  1800^  te  suspend  commercial  intercourse 
between  the  United  States  and  France  and  their  dependencies,  which 
declared  that  all  yessels  belonging  to  citizens  of  the  United  States 
engaged  in  this  intercourse  should  be  forfeited.  But  the  claimant  was 
a  resident  of  the  island  of  St.  Thomas,  and  therefore,  said  the  court, 
not  within  the  provisions  of  the  act,  for  it  will  not  be  intended  that 
the  laws  of  Congress  violate  the  laws  of  nations  by  which  the  national 
character  of  persons  was  determined  by  their  residence. — (See  also  on 
this  point  The  Joseph,  1  Gallis,  545  ;  The  Ann  Green,  t6.,  27t ;  The 
Francis,  i6.,  614.) 

Nor  is  this  reasoning  affected  by  the  provisions  of  the  treaty  of 
1831,  (vol.  8,  p.  508,)  stipulating  for  justice  te  the  citizens  of  the 
United  States  m  Mexico,  religious  freedom,  and  that  in  case  of  war 
merchante  residing  there  shall  have  six  aud  twelve  months,  according 
to  circumstances,  te  wind  up  their  business  before  being  forced  te  quit 
the  country,  &c. 

These  are  certainly  stipulations  in  favor  of  citizens  of  the  United 
States  who  reside  in  Mexico ;  "  but  writers  on  public  law  distinguished 
between  a  temporary  residence  in  a  foreign  country  for  a  special  pur- 
pose, and  a  residence  accompanied  with  an  intention  te  make  it  ajper- 
manefU  place  of  abode."— (The  Venus,  8  Cr.,  262 ;  Vattel,  92,  93.) 
The  first  class  do  not  change  their  domicil  in  contemplation  of  law, 
and  therefore  have  a  right  te  the  protection  of  the  government  of  their 
native  country,  and  te  such  alone  it  will  be  intended  on  the  principle 
above  quoted  from  the  decision  in  the  case  of  The  Charming  Beteey, 
the  treaties  of  1831  and  of  1848  apply,  in  order  te  make  these  treaties 
consistent  with  the  laws  of  nations,  which  do  not  admit  of  any  inter- 
ference by  one  government  in  the  dealings  of  another  with  its  citizens 
of  whatever  nativity.  To  which  of  these  classes  of  residente  in  Mexico 
did  Levy  belong  ?  According  te  his  own  statement  he  removed  to 
Mexico  in  1843  with  his  family  and  his  whole  property,  to  carry  on 
business  there,  and  it  is  decided  in  the  case  of  the  Venus  ^^  that  one 
who  removes  to  a  foreign  country,  settles  himself  there,  and  engages 
in  the  trade  of  the  country,  furnishes  by  these  acts  such  evidence  of 
an  intention  permanently  to  reside  there,  as  te  stamp  him  with  the 
national  character  of  the  State  where  he  resides.  ****** 
If  it  sufficiently  appears  that  the  intention  was  to  make  a  permanent 
settlement,  or  for  an  indefinite  time^  the  right  of  domicil  is  acquired 
by  a  residence  of  even  a  few  days. — (The  Venus,  8  Cr.,  252.) 

Again  :  ^^  Every  man  is  viewed  by  the  laws  of  nations  as  a  member 
of  the  society  in  which  he  is  found.  Residence  is  prima  facie  evidence 
of  national  character,  susceptible,  however,  at  all  times,  of  explana- 
tion. If  it  be  for  a  special  purpose,  and  transient  in  its  nature,  it 
shall  not  destroy  the  original  or  prior  national  character.  But  if  it 
be  taken  up  animo  laanwvidi,  then  it  becomes  a  domicil,  BTipetaAdim^ 
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to  the  original  or  prior  character,  the  rights  and  privileges  as  well  as 
the  dis  bilities  and  penalties  of  a  citizen  or  subject  of  the  country  in 
which  the  residence  is  established." — (Johnson  vs.  Sundry  articles  of 
merchandise,  6  Hall's  Amer.  L   Jour.,  68.) 

Besides  the  fact  of  Levy's  removal  to  Mexico  with  his  effects  and 
family,  and  his  engaging  in  business  in  that  country,  it  appears  that 
many  of  the  subjects  of  his  present  complaint  were  of  injuries  received 
in  1843,  shortly  after  his  arrival  in  that  country,  and  yet  it  is  not 
pretended  that  he  lodged  any  complaint  with  the  government  of  the 
United  States  on  account  of  these  injuries  at  the  time,  and  not  until 
after  he  left  the  country  upon  the  commencement  of  the  war  in  1846. 
This  shows  that  he  did  not  look  to  the  United  States  for  protection. 
But  it  is  decided  in  the  case  of  the  Beron  (1  Rob. ,  86)  that  a  person 
found  residing  in  a  foreign  country  under  such  circumstances  is  pre- 
sumed to  be  there  ammo  manuendiy  and  if  a  state  of  war  should  after- 
wards occur  between  that  and  his  native  country,  it  devolves  on  him  to 
explain  the  circumstances.  According  to  his  own  statement,  he  did 
not  quit  Mexico  voluntarily,  but  was  expelled  on  the  outbreak  of  the 
war,  and  both  he  and  his  brother  and  partner  returned  to  that  coun- 
try either  during  the  war  or  immediately  on  its  close.  His  brother, 
he  says,  was  lost  at  sea  on  his  way  to  the  United  States  from  Mexico, 
in  1848,  bringing  certain  documentary  evidence  to  be  used  in  the 
case  then  pending  before  the  commissioners.  The  petitioner  did 
not  come  to  the  United  States  till  1852,  and  probably  came  here  then 
only  to  give  his  personal  attention  to  this  claim.  There  is  no  evidence 
of  his  having  business  in  any  other  part  of  the  United  States  than  in 
Washington. 

He  probably  came  to  the  United  States  in  1846,  for  a  short  time,  at 
the  time  he  alleges  he  was  expelled  from  Mexico,  but  ^^  the  native 
character  does  not  revert  by  a  mere  return  to  the  native  country," 
(The  Friend-Shaft,  3  Wheat.,  14,)  and  there  is  no  evidence  to  show 
that  he  then  settled  himself  or  acquired  a  domicil  any  where,  so  as 
to  become  a  re-dintegrated  American  citizen. 

The  resolution  of  the  Senate. 

Before  considering  the  case  on  its  merits,  I  think  it  proper  to  ob- 
serve, that,  by  the  admission  of  the  petitioner  already  quoted,  he  has 
not  presented  any  evidence  to  establish  his  claim  which  is  admissible 
by  the  rules  of  this  or  of  any  other  court,  nor  is  he  relieved  from  this 
diflSculty  by  the  Senate's  resolution,  which,  as  I  recollect  it,  refers  the 
case  to  be  considered  here  on  the  evidence  before  the  Comptroller  ;  for 
if  the  object  of  the  resolution  was  to  dispense  with  our  rules  of 
evidence  and  require  the  admission  of  testimony  in  Levy's  case  which 
we  would  reject  in  any  other,  this  cannot  be  accomplished  by  the 
resolution  of  a  single  branch  of  the  legislative  body.  Such  an  object 
can  only  be  affected  by  the  act  of  the  whole  body  with  the  approval  of 
the  President.  It  is  true,  that  by  law  either  house  may  refer  a  case 
to  this  Court  for  its  consideration,  but  this  does  not  imply  that  either 
house  may  give  such  instructions,  as  to  the  report  to  be  made,  as  may 
be  given  to  its  own  committees.  This  Court  is  not  a  committee  either 
of  the  Senate  or  of  the  House.  Its  action  is  for  both  houses,  and  the 
Executive  and  the  Senate  can  with  no  greater  propriety  give  instruc- 
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tions  as  to  its  rules  of  proceeding   than  as  to  those  of  a  committee  of 
the  House  of  Representatives 

But  I  will  not  insist  on  the  objection,  because  it  seems  to  me  to  be 
desirable  to  have  the  judgment  of  the  Court  on  the  case  as  it  came  from 
the   Comptroller,  and   I  therefore  waive   all  objections  to  the  admis- 
sibility of  the  testimony,  and  ask  the  judgment  of  the  Court  upon  it, 
according  to  its  weight  and  credibility. 
Theitemsoftheclaim  now  made,  arethusstatedonpageS  of  the  petition: 
**  June  7,  1843. — To   this  amount  of  duties   illegally 
exacted    by   Mexican  interest    thereon   from   that 
date  till  paid,  (six  per   cent.,)   to  wit :  —  years,  — 

months,  —  days |6,000  00 

*'  To  this  amount,  being  the  value  of  provisions,  &c., 

taken  for  the  Mexican  service 1,800  00 

*'  Interest  thereon,  as  above. 
'^  To  amount  of  forced  contributions  at  Laguna  during 

the  summer  of  1843...,^. 3,000  00 

'^August  1,  1846. — To  value  of  iron  houses   and  ma- 
chinery thrown  into  the  river  Tabasco 30,000  00 

"  Interest  thereon,  as  above. 
**  July  J  1846. — Personal  wrongs  and  injuries  and  losses 
of  business  and  property  by  illegal  expulsion,  to  be 
compensated  in  damages 50,000  00 

90,800  00" 

The  support  of  the  three  first  items,  the  testimony  of  Ampudia,  (p. 
112,)  of  De  Angelo,  (p.  171,)  of  Mrs.  Bebecca  P.  Levy  and  her 
daughter,  (p.  109,)  and  of  Patrick  Jordon,  (p.  175,)  is  relied  on. 

Ampudia  gives  merely  an  unsworn  statement^  dated  28th  January, 
1851,  to  the  effect,  1st,  that  his  predecessor  in  the  command  of  the 
Mexican  army  in  Yucatan,  had  ordered  Levy  with  the  cargo  which  he 
had  on  board  the  *'Sea  Bird,"  to  Laguna,  where  the  collector  had 
wrongfully  exacted  duties  on  the  same.  The  duties  were  wrongfully 
exacted,  he  says,  because  the  cargo  was  exempt  from  duty  by  law. 
(Levy's  memorial  to  the  board  of  commissioners,  p.  64,  says,  they  were 
exempt  by  the  law  of  January  4,  1843,  copied  on  p.  132.) 

2.  That  a  considerable  portion  of  the  cargo  sold  for  the  use  of  the 
Mexican  troops  remains  unpaid  for. 

3.  That  Gen.  Sandoval,  m  the  absence  of  Ampudia  from  Laguna, 
had  imposed  extraordinary  taxes  on  Levy. 

4.  Relates  to  the  item  for  losses  on  the  *'  Petreta,"  which  has  been 
abandoned. 

De  Angelo  swears  in  relation  to  these  items,  that  Levy  made  two 
protests  before  McFaul,  United  States  consul  at  Laguna,  about  the 
time  that  he,  McFaul,  arrived  at  that  place :  *'  one  against  the  Mexi- 
can government  for  levying  forced  duties,  and  the  other  against  said 
government  for  marching  troops  into  the  stores  of  the  Messrs.  Levy, 
and  compelling  them  to  pay  other  forced  duties,"  (p.  173.) 

Mrs.  Morton  Levy  (p.  110)  swears  in  her  affidavit  to  exactly  what 
J,  P.  Levy  swears  in  his  in  all  respects,  and  in  almost  the  Bame  teiuxE) 
Mis.  Doc.  251 2 
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and   Mrs.  DeBurgh^  her  daughter,  swears  that  her  mother's  state* 
ments  are  correct. 

Patrick  Jordan  was  a  charterer  and  fellow-passenger  to  Laguna, 
on  the  Sea  Bird  with  the  Levys.  They  took  with  them,  he  says,  their 
families,  *Hhe  contents  of  a  ship  chandlery  and  grocery  store,"  pre- 
viously kept  by  them  in  New  Orleans,  and  '*  blocks,  tackle,  rigging, 
variety  of  iron  ware,  with  machinery  and  furniture,  of  very  con- 
siderable value.  That  said  articles  of  provisions  were  charged  ex- 
travagantly, contrary  to  the  proclamation  issued  by  the  Mexican 
government,  as  published  on  the  9th  February,  1843,  in  the  *  Bee' 
newspaper,  for  the  purpose  of  notifying  to  all  nations  that  the  ports 
of  Yucatan  were  free  for  the  importation  of  foreign  produce." 

This  is  all  the  testimony  offered  in  support  of  these  items.  With 
respect  to  the  illegal  exactions  of  the  collector.  General  Ampudia 
says  the  transaction  occurred  whilst  his  predecessor  was  in  command, 
and  the  contributions  enforced  by  the  troops  were  levied  in  his  absence. 
He  could,  therefore,  have  had  no  personal  knowledge  of  either,  and 
he  does  not  give  any  particulars,  or  state  his  means  of  knowledge.  Mr. 
Jordan  says,  only,  that  duties  extravagantly  high  were  paid  on  some 
goods  which  were  free  according  to  some  law  previously  published. 

But  he  does  not  specify  the  kind  of  goods  so  taxed,  or  the  amounts 
so  required  to  be  paid  which  were  in  his  opinion  illegally  exacted. 
There  might  be  a  difference  of  opinion  between  the  witness  and  the 
court,  as  well  as  between  him  and  the  collector  of  Laguna,  as  to  what 
were  ^^provisions'*  within  the  meaning  of  the  decree  of  January  4, 
1843  ;  and  I  think  there  would  be,  for  he  describes  Levy's  goods  as 
the  contents  of  a  **ship  chandlery  and  grocery  store,"  and  some 
**  blocks,  tackle,  running  rigging,  variety  of  iron  ware,  with  ma- 
chinery and  furniture,"  and  there  is  nothing  in  this  description  which 
I  should  judge  would  come  within  the  exemption  of  that  decree. 

De  Angelo  was  not  at  Laguna  at  the  time  of  these  transactions,  as 
appears  by  his  own  aflSdavit.  He  did  not  go  there  till  1845,  two  years 
afterwards,  and  therefore  what  he  says  in  reply  to  the  fifth  interroga- 
tory— ''  state  what  other  protests  (besides  that  in  relation  to  the  Pe- 
treta,)  during  the  time  aforesaid  (whilst  he  was  at  the  American  con- 
sulate at  Laguna,)  have  you  recollection  were  made  by  Jonas  P.  Levy?" 
must  reiier  to  some  illegal  exactions  and  enforced  contributions  in  1845, 
for  which  Levy  has  omitted  to  present  a  claim,  or,  as  is  more  likely, 
are  the  mere  imaginations  of  the  witness,  for,  besides  the  incompati- 
bility in  the  dates.  General  Ampudia  states  that  the  protests  were  made 
before  consul  Almy  in  1843,  whereas,  those  De  Angelo  rei'ers  to  were 
before  McFaul,  "  about  the  time  of  McFaul's  first  arrival  at  Laguna." 
We  shall  see  in  another  part  of  this  investigation  that  Mr.  De  Angelo 
is  emphatically  a  swift  witness,  and  that  is  not  the  only  instance  in 
which  he  proves  too  much. 

The  only  statements  in  reference  to  these  items  which  are  to  the 

?oint,  and  give  any  particulars  of  amounts,  are  those  of  Jonas  P. 
levy,  and  those  of  Mrs.  Morton  Levy  and  her  daughter,  which  are 
entitled  even  to  less  weight  than  his,  for  as  they  represent  the  interests 
of  the  deceased  partner,  they  have  the  same  motives  to  speak  falsely 
as  he  has  ;  and  being  females,  probably  had  less  capacity  and  less  op- 
portunitjr  to  uiiderstand  the  facts  about  which  they  do  speak.     I  have 
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no  doubt,  in  fact  that  the  statement  signed  by  them  was  prepared  for 
them  by  Levy,  and  signed  without  question.  The  exact  correspond- 
ence between  what  he  says  and  what  they  say  shows  that  they  do  but 
follow  where  he  leads. 

The  deficiences  of  the  case  are  glaring.  Here  is  an  attempt  to  re- 
cover duties  said  to  have  been  collected  illegally  on  a  shipment,  pre- 
senting on  its  face  a  mixed  question  of  law  and  fact,  and  it  is  attempted 
to  get  judgment  merely  on  the  opinions  of  persons  nowise  skilled  in 
the  law  against  the  decision  of  the  collector,  without  affording  the 
court  any  opportunity  of  understanding  the  questions  at  all.  Is  the 
court  to  be  governed  by  Patrick  Jordan's  and  Mrs.  Levy's  legal  opinion, 
that  the  articles  in  question  were  not  subject  to  duty  ?  If  Greneral 
Ampudia  had  been  present  himself,  the  court  might  suppose,  possibly, 
he  was  more  enlightened  on  Mexican  law,  but  yet  without  some  proof 
that  he  was  skilled  in  that  science,  his  opinion  even  would  not  be  ad- 
missible. But  the  opinions  of  the  most  able^ttm  consults  are  but  ad- 
visory to  the  court.  The  court  must  understand  the  question  itself,  to 
be  enabled  to  apply  the  opinons  and  without  knowing  the  facts  ;  that 
is  to  say,  what  the  articles  were  which  were  deemed  chargeable,  no 
progress  could  be  made.  Where  is  the  bill  of  lading  or  invoice,  is 
the  natural  inquiry  of  any  mind.  Where  are  the  receipts  of  the  col- 
lectors and  officers  by  whom  these  illegal  and  enforced  contributions 
were  received,  protests,  &c.,  &c.  ?  All  lost  I  Where  then  are  the  copies 
with  which  such  losses  may  be,  and  are,  ordinarily,  supplied  ?  No 
attempt  is  made  to  supply  the  proof  in  this  way,  or  in  any  way  except 
by  recourse  to  Levy's  own  swearing,  and  Mr.  Whittlesey's  offence  con- 
sists not  in  declining  to  accept  the  oath  of  the  claimant  as  such  proof 
of  the  loss  of  the  papers  as  to  lay  the  foundation  Jot  ilie  admission  of 
copies  or  other  secondary  proof  of  the  contents  and  execution  of  such 
papers,  but  in  refusing  to  take  Levy's  oath  to  prove  also  the  execution 
and  contents  of  such  papers.  In  other  words,  it  seems  to  have  been  sup- 
posed by  the  claimant's  counsel  to  be  a  rule  of  law,  that  the  oath  of  a 
party  was  absolute  proof  both  of  the  loss  and  of  the  contents  of  the  lost 
instruments,  and  the  refusal  to  give  such  effect  to  the  affidavit  of  Levy 
is  construed  as  an  insult.  But  I  cannot  suppose  that  any  one,  much  less 
the  distinguished  gentleman  who  drew  the  papers  in  which  this  ground 
is  taken^  could  really  have  thought  such  a  position  tenable.  If  it  were 
a  sound  principle,  that  the  oaths  of  a  party  was  proof  of  the  execution 
and  contents  of  papers,  and  that  all  that  was  required  was  Levy's  oath 
that  any  one  had  made  him  a  note  which  had  been  lost,  estates  would 
be  held  by  very  insecure  tenures.  But  the  rule  on  the  subject  is  very 
different.  The  party's  affidavit  does  not  prove  the  loss  even.  That 
would  imply  the  existence  of  the  paper,  and  hence  result  in  Levy's 
doctrine.  It  is  not  admissible  on  the  issue  or  merits  of  the  controversy 
at  all.  It  is  not  addressed  to  the  triers  of  the  controversy,  the  jury, 
but  is  offered  to  the  court  to  support  the  application  to  the  court  to 
permit  the  party  to  give  testimony  to  the  jury  of  a  character  which 
would  not  be  permitted  under  ordinary  circumstances. — (Tayloe  vs. 
Rigg^j  1  Peters,  591.)  But  parties,  or  those  interested,  are  not  per- 
mitted to  speak  in  respect  to  the  contents  of  the  instrument. — (Adams 
vs.  Leland,  7  Peck,  6^  ;  Donelson  vs.  Taylor,  8  ib.,  890.)  The  a^- 
davit  of  Levy  was  therefore  no  proof,  under  any  circumatanceaj  ol  XXi*^ 
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contents  of  the  papers,  and  unsupported  by  proper  secondary  evidence, 
could  not  raise  a  presumption  in  any  mind  that  any  papers  had  been 
lost. — (Tayloe  w.  Biggs^  1  Peters,  591.) 

The  presumption  of  law  is,  that  when  the  best  eridence  the  circum- 
stances of  the  case  admit  of  is  not  produced,  it  is  withheld  because  it 
would  be  prejudicial.  This  is  a  rule,  says  Greenleaf,  (§  82,)  '*  adopted 
for  the  prevention  of  fraud  ;  for  when  it  is  apparent  that  better  evi- 
dence is  withheld,  it  is  fair  to  presume  that  the  party  had  some  sinis- 
ter motive  for  not  producing  it,  and  that  if  offered,  his  design  would 
be  frustrated." 

The  evidence  said  to  have  been  lost  was  such  that  the  presumption 
of  law  is,  fchat  official  records  at  Laguna  and  New  Orleans  would 
supply  it^  and  as  the  claimant  did  not  supply  it  from  this  source,  and 
made  no  excuse  for  his  failure  to  do  so,  the  Comptroller  might  prop- 
erly have  concluded  that  he  had  ''some  sinister  motive  for  not  pro- 
dticing  it/'  and  therefore  have  rejected  the  claim  without  giving  him- 
self any  further  trouble  about  it.  This  would  have  been  the  case  in 
the  courts,  where  it  is  found  expedient  for  the  despatch  of  business 
as  well  as  safe  in  the  administration  of  justice,  to  give  judgment 
against  a  party  who  fails  to  bring  the  proper  evidence,  without  requir- 
ing his  adversary  to  show  the  reasons  of  the  failure. 

But  Mr.  Whittlesey  did  not  dispose  of  Levy  so  summarily.  He 
took  on  himself  the  trouble  of  procuring  the  papers  which  Levy  with- 
held. See  (1)  Levy's  manifest  at  New  Orleans,  p.  143;  (2)  that  of 
Captain  Grant,  master  of  the  ''  Sea  Bird,"  p.  145  ;  (3  and  4)  certifi- 
cates of  officers,  and  certified  transcripts  from  custom-house  at  Lagu- 
na, of  entry  and  duties  paid  by  Levy  and  other  charterers  and  ship- 
pers on  ''  Sea  Bird,"  pp.  137,  138 ;  (5)  certificate  of  Sheils,  consignee 
of  *'  Sea  Bird,"  and  British  consul  at  Laguna. 

The  petitioner  himself  filed  his  discharge  as  a  bankrupt  (p.  147) 
in  order  to  obtain  payment  of  the  $3,600  allowed  him  by  the  board 
of  commissioners,  the  treasury  having  previously  refused  to  pay  on 
account  of  the  indebtedness  of  Levy  on  a  bond  for  duties.  By  this  it 
appears  that  Levy  filed  his  petition  in  bankruptcy,  January  27,  1843, 
four  months  before  he  went  to  Laguna  on  the  ^^  Sea  Bird,"  and  was 
not  discharged  till  a  few  days  after  his  arrival. 

The  bankrupt  act  required  the  surrender  of  all  his  property,  except 
household  and  kitchen  furniture,  not  to  exceed  $300  in  any  case,  and 
divested  out  of  him  "  all  property  and  rights  of  property  of  every 
name  and  nature,"  and  vested  them  in  his  assignee. — (§  3  act  Sep- 
tember, 1841,  5  Stat.,  p.  442.) 

If,  therefore,  we  allow  him  to  convict  himself  of  the  fraud  which, 
under  these  circumstances,  his  memorial  imputes  to  him,  in  saying  that 
he  carried  off  a  large  amount  of  property  to  Mexico,  which  the  law  and 
his  oath  in  applying  to  avail  himself  of  it,  required  him  to  surrender, 
it  is  to  no  purpose,  so  far  as  this  claim  is  concerned ;  ^^for  all  his  prop- 
erty and  rights  of  property"  at  the  time  at  which  he  pretends  to 
have  suffered  in  his  rights  of  property,  were  vested  in  his  assignee  in 
bankruptcy,  and  the  assignee  alone  is  entitled  and  not  Levy. 

But  whilst  the  manifest  at  New  Orleans  and  the  entry  at  Laguna 
render  it  probable  that  he  did  defraud  his  creditors  to  a  certain 
extent,  these  papeTB  and  the  discharge  in  bankruptcy  render  it  cer- 
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tain  that  be  exaggerates  the  amount  of  property  which  he  carried 
away  from  them,  in  order  now  to  perpetrate  a  still  greater  fraud  upon 
the  United  States. 

His  story  is,  that  the  money  and  effects  taken  from  him  by  the 
Mexican  government  out  of  what  he  carried  with  him  to  that  country, 
according  to  the  particulars  given  in  his  memorial,  (p.  64,)  sums  up 
at  $40,700.  And  as  he  could  have  made  nothing  there,  this  was 
not  the  whole  amount  he  carried  with  him  on  the  showing  of  his  me- 
morial. The  facts  are,  that  he  had  just  applied  for  a  discharge  as 
bankrupt,  and  got  it  a  few  days  after  his  arrival  at  Laguna,  that  the 
invoice  or  bill  of  lading  of  his  effects  which  he  says  was  lost,  when 
produced  from  the  custom-house  with  his  oath  appended,  shows  a 
total  of  $2,845  50  ;  that  there  cords  of  the  custom-house  at  Laguna, 
instead  of  a  payment  of  $6,000  by  Levy,  show  that  he  paid  but 
$348  28,  and  the  accuracy  of  this  record  is  verified  by  the  British 
consul,  who  was  a  consignee  of  part  of  the  cargo  of  the  ^*8ea  Bird." 

That  Levy's  effects,  ns  described  by  Jordan,  his  own  witness,  by 
bis  own  manifest  and  Captain  Grant,  as  well  as  according  to  Sheil's 
account  contained  no  provisions  ;  that  the  only  provisions  he  had  any 
thing  to  do  with,  was  a  small  consignment  by  Michael  Bryan,  amount- 
ing, according  to  the  manifest,  to  $275  by  the  home  valuation,  a  part 
of  which  he  sold  to  the  Mexicans,  and  was  credited  for  duties  on  account 
of  the  purchase,  to  the  amount  of  $200  ;  that  on  this  consignment 
duties  to  the  amount  of  $165  was  exacted,  and  it  was  against  this 
exaction  Levy  protested. 

We  have  then  the  most  conclusive  proof: 

1.  That  Levy  never  paid  a  dollar  on  his  own  account  for  duties  on 
provisions,  and  paid  but  $165  for  Bryan,  for  which  he  presents  no 
claim. 

2.  That  the  provisions  he  sold  belonged  to  Bryan,  for  which  he  was 
certainly  partially  paid,  and  probably  was  paid  in  full;  and  he  makes 
no  claim  for  any  balance  on  that  account. 

3.  As  to  the  $3,000  in  goods  and  cash  to  which  the  authorities 
at  Laguna  helped  themselves  in  August,  by  marching  troops  into  his 
store,  the  manifest  disposes  of  that  also.  His  st^ck  of  merchandise 
consisted  of  wines  and  ale  to  the  value  of  $361  50  ;  his  other  effects 
were  castings,  furniture,  tiles  and  brick  moulds.  He  does  not  name 
the  officers  by  whom  the  levy  was  made,  and  we  were  therefore  not 
enabled  to  make  similar  examinations  as  at  the  custom-house,  and, 
indeed,  after  the  exposure  given  of  his  falsehood  in  respect  to  the 
$6,000  and  $1,800  items,  it  could  hardly  be  necessary  to  repeat  it 
with  resnect  to  other  items  depending  altogether  on  his  assertion  and 
that  of  Mrs.  Levy.     Falsus  in  uno^falavs  m  omnibus. 

But  the  claim  presented  to  the  board  of  commissioners,  some  of  the 
items  of  which  are  here  presented,  is  so  varient  from  that  presented 
in  1846  (see  Abstract,  p.  14)  as  of  itself  to  show  that  the  claim  has 
no  foundation.  The  item  for  the  loss  on  the  Pelrita,  now  abandoned, 
and  which  is  now  $1,100  more  than  in  1846,  is  the  only  item  which 
resembles  in  the  two  accounts.  In  1846  there  was  no  claim  at  all 
.  for  provisions  sold  and  not  paid  for,  and  no  claim  on  account  of  any 
difficulty   with  Christian.     There  waa  a  daim  for  duties  illegally 
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exacted  to  the  amourd  of  $513  89,  and  that  was  tbe  exact  sum,  as 
shown  hy  Shell's  certificate,  which  Levy  did  pay  for  duties  on  his  own 
and  Bryan's  goods— a  correspondence  which  I  think  remarkable,  he- 
cause  I  belicFe  this  is  the  nearest  approach  which  Levy  anywhere  makes 
to  a  correct  statement.  There  was  no  claim  for  forced  contributions, 
for  which  he  now  claims  $3,000.  But  there  was  a  claim  for  $6,846  02 
(very  specific,  be  it  observed)  on  account  of  ^*  the  forcible  taking  of 
the  whole  contents  of  his  store,  (by  robbers,  I  presume,)  toith  the  con- 
nivance of  the  public  authorities ^'^  instead  of  the  item  of  less  than 
half  the  amount  which  now  he  charges  was  demanded  and  taken  as  a 
contribution  by  the  authorities  themselves,  and  not  by  others  with  their 
connivance.     No  claim  is  now  made  on  account  of  imprisonment. 

If  experience  did  not  teach  us  that  fraud  habitually  furnished  the 
means  of  its  own  detection,  it  would  be  incredible  that  Levy  should 
have  furnished  a  paper  which  not  only  shows  his  claim  to  be  fabri- 
cated, but  fixes  on  himself  the  removal  of  the  papers,  the  abstraction 
of  which  he  imputes  to  others,  by  showing  an  adequate  motive  on  his 
part  for  the  removal  of  the  papers  ;  that  he  knew  they  were  actually 
removed  ;  was  here  at  the  time  and  had  an  opportunity  to  take  them  ; 
and  that  he  forebore  to  make  known  the  fact  that  they  had  been  re- 
moved. Levy  imputes  the  abstraction  to  Barnett,  for  spite  at  his  not 
employing  Barnett's  associate,  Thayer,  to  prosecute  the  claim. — (See 
his  testimony,  p.  48  ot  Rep.  Sen.  Com.,  and  Mr.  Coxe's  letter  of  14th 
March,  1855,  p.  100.)  But  Levy  had  himself  a  much  more  powerful 
motive.  He  could  not  make  a  claim  for  $6,000  whilst  his  memorial, 
accompanied  by  corresponding  receipts,  claiming  $513  89  on  the  same 
account,  was  among  the  papers  which  the  law  required  should  be  laid 
before  the  commissioners.  These  papers,  in  fact,  expressly  or  by 
implication  contradicted  almost  every  statement  made  in  the  memorial 
of  1849,  and  he  would  not  have  made  these  statements  whilst  these 
papers  remained  on  file  to  confound  him.  The  filing  of  this  memorial, 
therefore,  proves  that  he  knew  they  were  removed,  not  merely  mis- 
laid ;  for  he  would  scarcely  have  ventured  on  his  new  statements 
without  being  sure  that  the  papers  which  would  contradict  them  and 
expose  him  were  not  merely  mislaid,  and  so  subject  to  be  discovered 
by  a  further  search  for  them  and  laid  before  the  commissioners  ;  and 
that  they  were  removed,  not  mislaid,  is  confirmed  by  the  fact  in  evi- 
dence that  the  most  dilligent  search  has  since  been  made  for  them 
without  discovering  them.  These  facts,  and  his  forbearance  to  make 
it  known  that  the  papers  were  removed,  and  the  further  fact  which 
appears  by  his  evidence  before  the  Senate  committee,  (p.  48,)  that 
he  was  here  in  Washington,  and  in  the  clerk's  office,  ''  about  the  be- 
ginning of  the  session  of  the  board  of  commissioners  on  Mexican 
claims,"  and  thus,  as  a  party  interested,  was  allowed  to  inspect  and 
handle  the  papers,  and  so  had  an  opportunity  to  secrete  and  remove 
them,  is  almost  conclusive  evidence  to  show  that  he  was  himself  the 
person  who  removed  the  papers. 

The  iron  houses. 

The  next  item  is  that  for  iron  houses,  alleged  to  have  been  thrown , 
into  the  river  Tabasco  by  the  Mexican  authorities,  to  obstruct  the 


JONAS  P.    LEVY.  23 

ascent  thereof  by  the  American  fleet,  in  1847,  under  Commodore 
Perry. 

.De  Angelo  (p.  173)  says:  "  I  knew  that  Messrs.  Levy  owned  in 
Laguna,  at  the  time  aforesaid,  (in  February,  1845,)  a  quantity  of 
iron  castings  for  houses  and  for  machinery  ;  there  were  castings  for 
three  large  iron  houses,  I  should  say  25  feet  front  by  90  deep,  and 
two  and  one-half  stories  high  ;  I  also  saw  upon  the  premises  of  the 
Messrs.  Levy  cast  iron  moulds,  rollers,  and  machinery,  intended,  as  I 
should  think,  for  a  sugar  mill.  There  were  other  pieces  and  parts  of 
castings  and  machinery ;  that  the  value  of  said  castings  and  machinery 
in  that  country  would  be  from  $25,000  to  $30,000  ;  castings  and  ma- 
chinery were  at  that  time  exceedingly  valuable  in  Mexico.  Jonas  P. 
Levy  shipped  the  said  castings,  iron  houses  and  machinery  on  board  a 
schooner  bound  for  Tabasco,  and  the  vessel  cleared  for  that  port  from 
Lac^una." 

Domingo  Echargary  (p.  186)  was  a  Mexican  commander.  In  reply 
to  a  letter  to  him  from  the  Mexican  Secretary  of  War,  '^  relative  to 
certain  pieces  of  cast  iron  machinery  which  were  rolled  into  the  water 
in  the  river  Tabasco,"  he  says :  ^'  As  the  old  canoes  and  other  articles 
collected  together  for  this  purpose  were  not  sufficient  for  the  con- 
struction of  this  work,  (a  dyke,)  my  attention  was  directed  to  some 
pieces  of  cast  iron  which  were  lying  at  the  corner  of  a  lot,  outside  of 
Its  fence,  which  appeared  to  be  useless  from  their  rusty  condition." 
**  Had  they  been  put  up  in  boxes,  they  would  have  been  found  in 
storehouses,  and  not  in  the  street,  completely  abandoned."  **The 
pieces  referred  to  contributed  by  their  great  weight  to  give  solidity  to 
the  dyke  ;  having  thereby  effected  the  detention  of  the  fleet  24  hours/' 
&c. 

Archibald,  an  Irishman,  (p.  185,)  was  engineer  on  American  steamer 
Vixen,  which  ascended  the  river,  (he  says  in  1846,)  and  recollects 
hearing  it  said  that  the  Mexicans  hs^  thrown  obstructions  in  the  river^ 
and  that  among  these  obstructions  were  iron  houses. 

A-  L.  lobach,  a  Russian,  (p.  191,)  knew  that  Levy  was  in  1846  at 
Tabasco,  and  then  possessed  of  certain  iron  houses  and  machinery, 
which  lay  in  parts  on  a  vacant  lot  opposite  deponent's  residence, 
which  property  was  placed  under  the  supervision  of  the  mercantile 
firm  of  which  deponent  was  a  member.  In  another  deposition,  (p. 
193,)  says  that  the  iron  houses,  &c.,  were  thrown  into  the  river  by 
Mexican  authorities.  There  was  a  large  bulk  of  machinery,  and 
among  other  things  an  iron  roller  12  feet  high  and  1  foot  in  diameter. 

Wm.  Lobach  (p.  194^  says  certain  iron  houses  taken  by  the  authori- 
ties, and  thrown  into  the  river. 

In  a  letter  of  August  3,  1847,  (p.  195,  Lobach  &  Co.  write:  ''The 
iron  house  belonging  to  you  was  thrown  into  the  river  at  Achapan." 

Captain  Bigelow  (p.  215)  of  the  navy,  who  was  with  Commodore 
Perry,  says  :  There  were  obstructions  at  the  Palms,  ten  miles  below 
Tabasco,  which  retarded  the  vessels  for  a  few  hours,  which  were  re- 
moved by  the  agitation  of  the  water  by  the  wheels  of  one  of  the 
steamers,  which  caused  the  logs  and  timbers  to  rise.  Heard  that  the 
obstraction  was  made  by  sinking  iron  machinery  or  house  frames. 

Uriah  P.  Levy,  (p.  176,)  formerly  captain  in  the  navy,  and  brother 
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of  the  claimant,  says:  That  in  the  spring  of  1839,  he  consigned  a 
hundred  and  odd  thousand  dollars  in  specie  to  Jonas  F.  Levy,  at  that 
time  a  commission  merchant  in  New  Orleans,  and  went  there  to  see 
ahout  it.  **  While  in  New  Orleans,  (he  says,)  I  incidentally  said  to 
Mr.  Levy,  that  I  intended  to  divide  my  large  estate  in  Virginia  into 
several  smaller  ones,  and  to  build  a  house  upon  each  farm.  Mr.  Levy 
replied,  I  have  for  sale  some  cast  iron  houses  which  will  suit  you  ex- 
actly^ and  requested  me  to  go  with  him  and  examine  them.  I  had 
never  heard  of  or  seen  iron  houses,  and  so  I  went  with  him  and  saw 
large  quantities  of  parts  of  houses,  frames,  sidings,  &c.,  piled  up  in 
the  end  of  a  lot.  I  was  deterred  by  the  price  from  purchasing,  and 
the  cost  of  transportation  to  Virginia,  and  they  were  besides  too  large. 
I  do  not  remember  what  size  they  were  ;  but  the  houses  I  intended  to 
construct  were  32  by  32  feet,  and  these  houses  were  very  much  larger. 
I  do  not  remember  the  price  asked." 

Asahel  S.  Levy  (p.  178)  recollects  seeing  a  large  pile  of  iron  cast- 
ings, frames,  and  sidings,  for  cast  iron  houses,  in  possession  of  his 
uncle  in  New  Orleans,  in  1840,  when  he  was  eleven  years  old. 

Jos.  M.  Levy,  saw  a  lar^e  pile  of  castings  for  cast  iron  houses,  in 
New  Orleans,  in  1841,  which  he  understood  were  in  possession  of  J. 
P.  Levy. 

This,  and  a  deposition  of  Charles  J.  Cox,  hereinafter  noticed,  is  all 
the  testimony  offered  by  the  claimant  on  this  point,  and  I  have  set  it 
out  in  full,  and  for  the  most  part  in  the  words  of  his  witnesses. 

As  Levy  has  been  allowed  |3,675,  for  the  iron  in  question,  the  only 
question  which  it  is  necessary  to  consider  respecting  this  item  is, 
whether  the  proof  shows  that  the  loss  exceeded  the  $3,000  paid,  and 
if  so,  bv  how  much. 

On  this  question  none  of  the  testimony  of  the  claimant  tends  to 
prove  his  case,  save  only  that  of  De  Angelo,  who  gives  the  dimensions 
of  the  houses  and  the  weight  of  iron,  but  without  stating  how  he 
arrived  at  his  conclusions.  Uriah  P.  Levy  swells  about  his  own  money, 
&c.,  but  states  nothing  bearing  on  this  question,  but  that  in  effect  his 
brother  Jonas  told  him,  in  1839,  that  he  then  had  iron  houses  which 
were  larger  than  32  by  32  feet.  None  of  the  other  witnesses  furnish 
any  data  from  which  it  could  be  infiarred  that  the  iron  was  worth 
more  than  $3,000 ;  but,  on  the  contrary,  some  of  them  convey  the 
impression  that  it  was  of  very  little  value,  and  particularly  Echar- 
gary,  (p.  186,)  who  speaks  of  it  as  some  useless  pieces  of  cast  iron 
which  where  lying  in  the  street  completely  abandoned,  and  this  des- 
cription of  the  property  is  consistent  with  the  fact  which  Levy  admits, 
that  this  iron  had  been  on  hand  for  eight  years  without  finding  a  pur- 
chaser, or  his  being  able  to  make  any  use  of  it,  and  will  be  found  to 
tally  with  the  authentic  and  direct  proof  of  its  value  hereinafter  cited. 
De  Angelo  does  not  stat«  that  he  either  measured  or  weighed  the  iron^ 
or  that  he  was  familiar  with  the  article  so  a^  to  authorize  him  to  form 
a  judgment  of  its  weight  or  measurement  from  its  appearance. 

We  have  already  seen  in  another  part  of  this  case  that  he  testifies 
positively  respecting  matters  of  which  he  could  know  nothing.  We 
find  also,  in  his  testimony  respecting  the  value  of  the  shipment  on 
the  Petrita,  that  he  is  reckless  in  his  statements;  for  he  there  (p.  173) 


I 


JONAS  P.    LEVY.  25 

Bwore  to  near  $5,000  more  than  Levy  claimed  before  the  Mexican 
court,  and  to  about  $9,000  more  than  was  allowed. 

Capt.  Uriah  P.  Levy,  late  of  the  United  States  navy,  quits  his 
large  ship  to  look  after  a  large  sum  of  money  he  had  consigned  to  his 
brother  Jonas,  and  was  talking  about  his  large  Virginia  estate  when 
he  heard  of  these  large  houses. 

Capt.  Uriah's  style  of  testifying  betrays  his  brotherhood  to  Capt. 
Jonas.  It  is  a  most  unlikely  story  that  it  should  ever  occur  to  any 
one  to  suggest  the  purchase,  at  New  Orleans,  of  houses  22  by  90  feet 
deep  for  farm  houses  for  Capt.  Uriah's  estate  in  Virginia.  Besides 
the  proof  is  as  we  shall  presently  see,  that  Jonas  did  not,  have  the 
iron  houses  in  question  in  New  Orleaus  till  the  year  after  the  date  at 
which  Capt.  Uriah  went  to  look  after  his  one  hundred  and  odd  thous- 
and dollars. 

The  offer  of  the  reckless  statements  of  De  Angelo,  and  Uriah  P. 
Levy's  statement  showing  that  he  was  a  post  captain  in  the  navy, 
and  had  $100,000  in  New  Orleans  in  1839,  and  large  estates  in 
Virginia,  and  then  heard  Jonas  say  he  had  large  iron  houses,  to  show 
the  possession  of  such  property  in  Mexico  in  1847,  like  the  proof 
offered  in  support  of  the  items  already  considered,  of  itself  suggests 
that  a  fraud  is  attempted,  because  it  is  manifest  that  if  the  claim  was 
genuine  better  proof  could  and  would  be  produced  both  as  to  the 
ownership  and  value,  in  the  invoices,  bills  of  lading,  manifests,  &c. ; 
in  a  word,  the  ordinary  proofs  of  ownership  and  value  which  busi- 
ness men  uniformly  take  and  carefully  preserve.  My  remarks  on  the 
failure  to  produce  secondary  proof  and  to  account  for  that  failure 
respecting  the  other  items  apply  equally  to  this.  Levy  states  expressly 
in  his  memorial  (p.  67)  that  the  iron  houses  and  machinery  thrown 
into  the  river,  on  account  of  which  he  claimed  $20,000,  was  **importrd 
from  the  United  States  subsequent  to  our  disaster  with  the  Petrita." 
And  he  proved  to  the  board  (see  12  of  list,  p.  77)  by  testimony  of 
Charles  J.  Cox,  taken  on  the  3d  of  April,  1851,  (p.  174,)  that  there 
were  three  iron  houses  and  machinery  shipped  and  lost  with  other 
things  from  the  Petrita.  But  he  says,  on  the  22d  of  September,  1854, 
in  reply  to  questions  asked  by  Mr.  Whittlesey,  (p.  41,)  that  the  said 
articles  were  not  imported  from  the  United  States  after  the  disaster 
with  the  Petrita,  but  were  shipped  in  the  "Sea  Bird"  from  New 
Orleans,  in  May,  1843,  and  that  he  purchased  the  houses  in  February 
or  March,  1843,  of  A.  Lopez^  who  is  since  deceased. 

But  the  **  manifest  of  all  the  goods,  wares,  merchandise,  and  specie, 
shipped  by  Jonas  P.  Levy  on  board  the  British  schooner  Sea  Bird, 
whereof  John  Grant  is  master,  bound  for  the  port  of  Laguna,"  (pp. 
143-'4,)  which  was  sworn  to  by  Levy  and  by  Captain  Grant  on  May 
20,  1843,  as  setting  forth  "a  full,  just,  and  true  account  of  aU  the 
goods,  wares,  merchandise,  and  specie  of  every  kind  shipped  "  by  Levy, 
"and  that  the  quantities  and  value  of  each  article  are  truly  stated," 
contains  no  ilem  at  all  corresponding  either  in  quantity  or  value  to 
such  houses  and  machinery.  It  speaks  of  only  106  pieces  of  castings, 
weighing  11,200  pounds,  of  the  value  of  $336,  and  of  three  barrels 
and  two  kegs  of  butts,  weighing  1,800  pounds,  of  the  value  of  $54 ; 
total  weight  13,000  pounds,  and  total  value  $390.     And  on  pxx^livxv^ 
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the  inquiry  further,  Levy  said  the  houses  were  imported  from  Jamaica^ 
(p.  179,)  and  accordingly  an  invoice  and  entry  were  discovered  (pp. 
*  180,  181)  of  ^'sundry  packages  shipped  on  board  the  brig  Gunniclift, 
Levy  master,  bound  for  New  Orleans,  by  A.  Lopez,  and  consigned  to 
M.  P.  Levy,  for  the  account  and  risk  of  the  shipper,"  from  Kingston, 
Jamaica,  in  March,  1840.  [There  is  evidently  an  error  made  in 
copying  the  date  of  the  consul's  certificate  at  Jamaica.  It  should  be 
1840,  not  1839,  as  the  other  papers  are  all  dated  in  1840.]  Among 
the  articles  invoiced  as  shipped  in  the  Gunniclift  were  three  cast  iron 
cottages,  at  |34=|102,  [misprinted  cask^s  in  Whittlesey's  report.] 
These  cottages  are  entered  as  weighing  three  hundred  pounds,  and 
duties  are  imposed  at  a  cent  a  pound,  |3. 

It  is  admitted  that  this  entry  and  invoice  refers  to  the  shipment, 
but  it  is  insisted  that  what  purports  to  be  the  value  is  the  number 
of  pieces,  and*  thus  nearly  corresponds  with  the  number  of  pieces 
shown  by  the  manifest  of  the  '*  Sea  Bird."  The  difference  would  be 
but  two  in  that  hypothesis,  being  106  pieces  by  the  invoice  of  the 
Sea  Bird,  and  104  by  the  Gunniclift.  But  there  were  other  iron 
castings  shipped  on  the  Sea  Bird  by  Levy,  the  brick  moulds  and  the 
sugar  mill,  which  would  make  many  more  pieces  than  two,  and  did 
in  fact  constitute  the  bulk  of  the  shipment,  for  the  houses  weighed 
and  were  taxed  only  for  300  pounds  on  the  Gunniclift,  whereas  the 
weight  of  the  castings  on  the  Sea  Bird,  was  13,000  pounds.  The 
houses  were  imported  on  the  Gunniclift,  and  exported  in  the  Sea 
Bird.  This  is  admitted.  According  to  Levy's  oath,  confirmed  by 
the  inspector,  weigher,  and  collector,  of  New  Orleans,  by  whom  the 
duty  was  assessed  and  collected,  there  were  three  hundred  pounds  of 
iron  on  the  Gunniclift,  and  according  to  Levy's  oath,  confirmed  by 
that  of  Captain  Grant,  and  the  customs  oflScers  at  Laguna,  who  col- 
lected but  $348  of  Levy  on  his  entire  shipment,  there  was  13,000 
pounds  of  iron  on  the  ^*Sea  Bird."  And  this  corresponds  with  Jor- 
dan's statement,  who  does  not  in  anything  he  says  indicate  that  Levy 
had  a  larger  quantity  of  iron  than  this.  It  is  more  consistent  with 
his  circumstances,  too,  being  still  a  suitor  for  a  discharge  in  bank- 
ruptcy, than  the  supposition  that  he  was  carrying  off  $20,000  or 
$30,000  worth  of  iron  castings  and  machinery. 

Against  all  this  direct  evidence  and  these  probabilities,  we  have 
nothing  offered  to  support  the  pretentions  of  Levy,  but  the  statement 
of  De  Angelo,  which  is  further  discredited  by  the  circumstance  that 
the  Lobachs,  the  merchants  in  whose  charge  this  property  was  left, 
and  who  may  be  presumed  to  be  better  able  than  De  Angelo,  or, 
indeed,  than  any  one  else,  to  state  its  quantity  and  value,  state  no 
more  about  it  than  that  there  was  a  large  pile  of  castings,  &c.  Can 
it  be  believed  that  a  man  could  leave  $20,000  worth  of  property  in 
another's  care,  and  when  it  is  taken  from  him,  be  able  to  get  no 
better  account  than  this  from  him  of  the  quantity  and  value  of  the 
property?  It  is  evident  that  the  Lobachs  prefer  to  leave  it  to  such 
people  as  De  Angelo  to  swear  on  that  point. 
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The  expulsion. 

This  is  the  last  item  or  ground  of  claim  to  be  noticed. 

Mrs.  Rebecca  P.  Levy  (p.  112)  says  that  "they,"  the  partners, 
"have  suffered  a  loss  of  profits  on  account  of  their  expulsion,  and 
depreciation  of  real  estate,  amounting  at  least  to  $30,000,  (p.  112.) 

Vallay  (p.  190)  says  Levy  was  obliged  to  abandon  his  farm  and 
brick  making  "on  account  of  the  expulsion  of  citizens  of  the  United 
States  in  consequence  of  the  war. 

Lobach  (p.  192)  says :  "  In  consequence  of  the  war  with  the  United 
States  of  America,  the  Mexican  authorities  passed  laws  requiring 
American  citizens  to  retire  about  20  or  25  leagues  from  the  coast  or 
quit  the  country,  and  they  expelled  the  said  Captain  Jonas  P.  Levy 
and  others  from  the  same." 

The  statement  of  the  witnesses  goes  only  to  the  fact  that  the  citizens 
of  the  United  States,  and  Levy  among  others,  were  expelled  by  certain 
latas.  They  witnessed  no  act  of  expulsion  exercised  upon  Levy  indi- 
vidually. Even  Mrs.  Levy,  who  was  with  him,  and  who  would  not 
have  failed  to  state  the  fact,  does  not  say  that  he  left  the  country 
under  an  actual  compulsion.  He  and  other  citizens  of  the  United 
States  were  required  to  leave  the  country,  or  quit  the  coast,  where 
they  would  render  assistance  to  their  invading  countrymen.  This 
was  a  measure  of  prudence,  not  a  harsh  proceeding,  and  not  at  all 
inconsistent  with  the  treaty  of  1831,  which  could  not  be  construed  to 
prevent  either  party  from  taking  any  measure  of  needful  precaution 
for  the  public  defence.  The  decree  itself  must  be  exhibited,  however, 
to  enable  the  court  to  judge  of  its  effect.  The  witnesses  cannot  be 
permitted  to  testify  on  that  point.  But  there  is  no  evidence  of  any 
actual  injury  to  the  claimant  by  the  adoption  of  this  measure.  Wm. 
Lobach  (p.  194)  says  Levy  had  become  extremely  poor,  and  was  per- 
forming menial  services  for  his  living,  and  the  affiant  frequently 
iurnished  him  with  money  to  obtain  the  necessaries  of  life;  and  this 
poverty  may  be  explained  by  the  losses  on  the  Petrita,  without 
imputing  any  degree  of  blame  to  the  Mexican  government,  especially 
when  it  is  remembered  that  he  left  the  United  States  a  bankrupt,  and 
his  whole  effects  amounted  to  but  $2^843 ;  and  Vallay,  (p.  189,) 
speaking  of  these  losses  and  the  suit  commenced  in  1845,  says  the  suit 
which  lasted  two  years  was  brought  to  a  close  by  submitting  it  to  the 
decision  of  arbitrators,  appointed  by  the  parties.  "  As  Levy  had 
doubtless  nothing  else  to  depend  upon  for  supporting  himself  beyond 
what  he  carried  with  him  from  Laguna,  (all  of  which  was  lost,)  he 
experienced  during  all  this  time  the  most  dreadful  privations,"  &c. 

M.  BLAIR. 
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IN  THE  COURT  OF  CLAIMS. 

Jonas  P.  Levy  vs.  Thb  United  States. 

ScARBUROH,  J.,  delivered  the  opinion  of  the  Court. 

The  petitioner,  in  behalf  of  himself,  and  as  natural  guardian  of  the 
widow  and  children  of  his  deceased  brother,  Morton  P.  Levy,  pre- 
sented a  memorial  to  the  board  of  commissioners  appointed  under  the 
act  approved  March  3,  A.  D.  1849,  entitled  *' An  act  to  carry  into 
effect  certain  stipulations  of  the  treaty  between  the  United  States  of 
America  and  the  republic  of  Mexico,  of  tha  second  day  of  February, 
one  thousand  eight  hundred  and  forty-eight." — (9  Stat,  at  L.,  p.  393, 
ch.  107.)    He  then  stated  his  case  as  follows : 

**  let  daim, — That  on  the  20th  May,  1813,  I  cleared  out,  on  joint 
account  with  my  brother  Morton,  in  my  own  name,  part  of  a  cargo 
on  board  the  British  schooner  '  Sea  Bird,'  Grant,  master,  chartered 
by  myself  and  others  for  Laguna ;  accompanying  the  shipment  in 
person,  with  my  brother,  as  supercargoes  for  our  interest  in  the  cargo. 
On  the  5th  June,  1843,  we  anchored  at  Lerma,  Campeacby,  whence- 
we  were  ordered  by  the  'Mexican  commodore,  Thomas  Marine,'  to 
make  said  Laguna,  where  the  Mexican  troops,  then  operating  against 
the  Yucatan  insurgents,  were  stationed.  In  compliance  with  his 
orders  we  proceeded  to  Laguna,  where  we  arrived  on  the  6th  instant, 
the  following  day.  Our  joint  interest,  as  specified  in  the  bill  of  lading 
in  my  possession,  consisted  of  stores j  machinery,  household  furniture^ 
and  personal  effects — all,  by  a  law  of  the  Mexican  government,  passed 
4th  January,  1843,  (then  in  full  force,)  entitled  to  entry  free  of  duty. 

''On  commencing  the  discharge  of  the  said  shipment,  we  were 
called  upon  by  the  Mexican  collector  of  customs  at  Laguna,  Lewis 
Vargas,  to  give  security  for  duties  alleged  to  be  due  to  his  government 
on  my  goods,  and  on  my  demurring  and  stating  my  objections,  as 
based  on  the  beforementioned  law  of  the  Mexican  government,  Gen- 
eral Vazquez,  with  another  general,  since  deceased,  (General  Sandoval,) 
marched  their  troops  for  the  avowed  purpose  of  taking  forcible  posses- 
sion of  my  property,  and  compelled  me  to  pay  six  thousand  dollars  to 
avoid  a  seizure  of  my  shipment,  they  alleging  that  they  had  nothing 
to  do  with  the  new  law  of  their  own  government.  I  paid  them  in  cash 
and  goods,  under  protest,  six  thousand  dollars,  ($6,000.)  They  also 
seized,  by  their  commissary,  a  portion  of  my  property,  consisting  of 
bread,  beef,  pork,  &c.,  for  provisions  for  their  army,  amounting  in 
value  to  one  thousand  six  hundred  dollars,  ($1,600  ;)  and  they  subse- 
quently purchased  from  me  a  quantity  of  bread,  lard,  &c.,  for  the 
same  purpose,  giving  me  a  bond  for  two  hundred  dollars  (200)  pay- 
able in  duties,  which,  on  my  tendering  at  the  custom-house  at  Laguna, 
and  subsequently  in  Mexico,  through  the  minister  plenipotentiary, 
the  Hon.  Waddy  Thompson,  they  refused  to  acknowledge.  My  claim 
resulting  from  these  transactions  amounts  to  $7,800,  with  five  years' 
interest,  which,  in  this  country^  rules  in  mercantile  transactions  at  one 
per  cent,  per  month. 

'^  Claim  2d. — During  my  residence  in  Laguna,  in  1843,  the  authori- 
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ties  applied  to  me  for  forced  contribatioos,  which  I  resisted,  as  they 
had  DO  legal  ground  for  enforcing  any  such  payment,  bat  they  marched 
their  troops  into  my  store  and  helped  themselves  to  goods  and  cash, 
against  piotest  made  by  me  in  their  presence  before  the  notary  public, 
to  the  extent  of  three  thousand  dollars,  ($3,000.) 

"  Claim  3rf. — During  our  residence  in  Laguna,  in  1843,  we  entered 
into  some  mercantile  transactions  with  a  resident  Englishman  of  that 
place,  named  Kobert  Christian,  to  whom  we  sold  goods  to  the  extent 
of  $3,356  10;  advanced  cash,  |55  26;  and  whom  we  boarded  two 
months,  $120 — making  the  amount  at  his  debit  in  account  current 
$3,531  36  ;  against  which  I  received  and  placed  to  his  credit  in  sundry 
small  invoices  of  goods  and  payments  in  cash  $1,321  33^,  leaving  a 
balance  of  account  current  in  our  favor  of  $2,210  10,  which  he  refused 
to  pay  me,  alleging  that  he  did  not  owe  it  to  me,  although  I  sued  him, 
proved  delivery  of  the  goods,  and  made  a  clear  claim  against  him  for 
a  fair  made  debt.  Owing  to  the  venal  state  of  the  legal  authorities, 
I  was  unable  to  obtain  any,  the  slightest  redress  ;  indeed,  they  gave  a 
verdict  in  his  favor,  on  his  statement  of  account  current,  for  $1,146  01, 
as  due  to  him,  in  the  face  of  the  strongest  evidence  of  my  case  ;  thus 
protecting  what  in  any  other  country  would  have  been  considered  a 
gross  attempt  at  swindling. 

"  They  immediately  enforced  their  verdict,  notwithsanding  my 
protest  ai^d  notice  of  appeal,  and  seized  my  goods  with  their  govern- 
ment troops,  taking  property  to  the  extent  of  $2,000  to  satisfy  their 
verdict  for  $1,146  01.  I  appealed  immediatelv  at  Tabasco  person- 
ally, and  was  thence,  after  examination  of  the  particulars  of  my 
appeal,  [referred]  to  Campeachy.  At  Cam  peachy  I  was  referred  to 
Merida,  where  my  documents  were  lodged,  in  or  about  1844,  by  my 
legal  adviser^  Jose  Rubino  Nicolin  ;  and  from  that  time,  notwith- 
standing my  repeated  and  expressive  applications,  I  have  never  been 
able  to  get  my  appeal  considered. 

'^Mr.  Christain  is  since  dead,  and^  as  far  as  I  am  concerned,  I 
cannot  learn  that  any  partition  whatever  of  his  property  was  ever 
made  by  the  authorities,  or  by  the  British  consul,  amongst  his 
creditors. 

^^  In  addition  to  the  above  $4,210,  I  have  to  add  my  expenses  at 
Tabasco  and  Tampeachy,  $290,  and  subsequent  applications,  $1,000, 
independently  of  the  injury  done  me  by  the  suspension  of  my  busi- 
ness for  ten  months,  which  I  estimate  at  $3,000,  with  seven  years' 
interest. 

''  I  lodged  my  protest  against  all  these  proceedings  with  Leonard 
Almy,  esq.,  United  States  consul  at  Laguna;  and  as  we  were  com- 
pelled to  leave  Laguna,  and  relinquish  our  business  there,  I  estimate 
the  prejudice  suffered,  in  consequence  of  their  illegal  acts,  during  the 
year  and  a  half  I  was  compelled  to  remain  without  a  mercantile  house, 
at  $10,000. 

^^Claim  ith.  On  the  5th  January,  1845,  in  consequence  of  the  pre- 
ceding acts  of  injustice  and  pillage  suffered  by  myself  and  brother,  he 
embarked  at  Laguna,  with  his  wife  and  eight  children,  on  board  the 
Mexican  steamer  '  Petrita,'  (Commodore  Thomas  Marine,  agent,  on 
furlough,)  Buckholdt,  captain,  belonging  to  Ignacio  TrigeraS)  oC 
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Mexico  city,  for  whom  L.  8.  Hargous,  United  States  vice-consul,  was 
acting  agent,  under  power  of  attorney — taking  with  him  hmtaehold 
furniture^  personal  effects^  machinery^  tode,  and  merchandise^  as  per 
bill  of  lading,  valued  at  $8,400,  with  the  intention  of  establishing  at 
Tabasco  a  potlery,  brick-yard,  and  sugar  plantation^  for  which  we  had 
ample  materials  ;  and  for  the  freight  on  which  goods,  amounting  to 
$150,  we  had  advanced  $23  75 — none  of  the  property  being  insured. 
On  the  7th  January,  owing  to  the  want  of  knowledge  evinced  by  the 
captain,  and  his  utter  recklessness  of  the  interests  confided  to  his  care, 
and  a  total  disregard  of  the  pilot's  instructions — all  which  grounds 
are  clearly  substantial  by  the  mate's  protest  before  the  United  States 
consul  at  Laguna,  Mr.  McFaul,  and  declarations  taken  before  the 
mercantile  tribunal  of  St.  Juan  Baptista  Tabasco — the  ship  was 
stranded  on  the  bar,  where  she  lay  some  hours,  during  which  time 
the  captain  threw  overboard  nearly  the  whole  of  our  shipment,  and 
the  little  that  was  left  was  put  on  shore  in  a  broken  state,  almost  en- 
tirely unserviceable,  at  the  landing  place  at  Tabasco  ;  left  in  charge 
of  no  one,  and  there  picked  up  by  my  brother.  There  was  plenty  of 
coal  in  the  vessel  to  have  discharged,  and  to  have  thereby  lightened 
the  vessel,  which  the  mate's  declaration  testifies.  My  brother  and 
his  wife,  with  their  eight  children,  were  put  on  board  a  schooner — 
the  '  Emblem ' — which  the  steamer  Petrita  was  towing,  and  this  for 
the  alleged  purpose  of  lightening  the  steamer  I  The  schooner,  also 
coal-laden,  was  already  aground,  and  the  mainmast  giving  way,  and 
the  vessel  filling  fast  with  water,  they  were  compelled,  by  Captain 
Buckholdt,  to  embark  a  second  time ;  and,  after  pulling  through  a 
dangerous  surf  in  a  small  boat,  were  landed  on  a  burning  sand-bank, 
on  the  bar  of  Tabasco,  where  they  had  to  walk  three  miles,  barely 
clothed,  in  the  glaring  sun,  to  the  town  of  Tabasco,  in  consequence 
of  which  they  were  all  sun-struck,  and  laid  up  with  fever  for  several 
weeks — the  youngest  child  dying  Irom  the  effects  three  weeks  after- 
wards. 

**  Neither  the  captain,  owners,  nor  agents  make  any  protest  against 
damage  arising  from  the  vessel's  stranding,  nor  would  they  in  any 
way  account  for  the  goods  entrusted  to  their  care,  for  which  they 
signed  bills  of  lading.  In  consequence  we  were  compelled  to  com- 
mence a  lawsuit  (after  in  vain  offering  an  arbitration)  for  the  recovery 
of  $8,400,  at  the  tribunal  mercantile  of  St.  Juan  Tabasco,  and  after 
a  delay  of  eighteen  months  we  recovered  a  verdict  for  $3,000  only, 
which  we  received  under  protest,  although,  by  the  laws,  the  case 
ought  to  have  been  decided  mjl/teen  days. 

*^In  addition  to  the  amount  short  recovered,  $5,400,  and  law  ex- 
penses, about  $2,000,  I  estimate  the  prejudice  by  their  illegal  delay 
$10,000.  And  so  grossly  did  the  inferior  judges  act,  that  Don  Fran- 
cisco Ostaol,  the  president  of  the  tribunal,  was  disgusted  at  their 
illegal  conduct,  and  resigned — was  fined,  paid  the  fine,  and  refused 
ever  again  to  serve  with  such  colleagues. 

'*  We  had  to  abandon  our  plantation,  not  having  funds  wherewith 
to  work  it,  owing  to  their  procrastination,  which  we  can  only  presume 
to  arise  from  bribery. 

*^  We  received  the  money  in  June,  and  war  being  shortly  after- 
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wards  declared  against  the  United  States,  the  governor  of  St.  Juan 
Baptista  Tabasco  ordered  us  to  leave  in  twenty-four  hours,  in  conse- 
quence of  which  we  had  to  sacrifice  and  abandon  our  machinery  and 
household  effects,  &c. ,  and  leave  at  once  ;  against  which  we  drew  a 
formal  protest,  including  the  governor  and  all  concerned  in  the  docu- 
ment, as  also  all  parties  concerned  in  the  *  Petrita'  affair,  which  pro- 
test is  filed  in  the  tribunal  mercantile  of  St.  Juan  Baptista  de  Tabasco, 
and  a  copy  is  lodged  with  the  Secretary  of  State,  Washington. 

*' We  left  in  the  city  St.  Juan  Baptista  de  Tabasco  our  three  iron 
houses  and  machinery  in  the  charge  of  Lobach  &  Co. ;  but  after  our 
departure  the  houses  and  other  machinery  were  seized  by  the  Mexi- 
cans and  sunk  in  the  river  Tabasco  to  prevent  Commodore  Perry  from 
getting  up  to  the  city  with  his  vessel  of  war;  and  the  commodore  and 
his  oflScers  have  already  certified  to  this  fact,  but  my  brother  lost  his 
certificate  when  wrecked  in  the  Raritan.  This  loss  is  above  $20,000, 
being  machinery  we  imported  from  the  United  States  subsequent  to 
our  disaster  with  the  Petrita. 

"I  also  claim.a  yearly  loss  of  $10,000,  estimated  as  our  joint  profits 
had  we  not  been  denied  justice^  plundered,  and  ill-used  by  the  Mexi- 
can authorities,  not  to  mention  to  your  honorable  board  the  painful 
bereavement  experienced  by  the  widow  and  family  of  my  late  brother 
by  his  shipwreck  whilst  returning  from  the  pursuit  of  his  claim." 

On  the  12th  day  of  March,  A.  D.  1851,  'Uhe  board  came  to  the 
opinion  that  such  part  of  the  claim  as  is  laid  for  certain  iron  houses  is 
valid  against  the  republic  of  Mexico,  and  that  the  rest  is  not  valid. 

**  The  former  was  allowed  accordingly ;  the  amount  to  be  awarded 
subject  to  the  future  action  of  the  board." 

Subsequently,  the  board  of  commissioners  made  the  following  award: 
*^  The  undersigned  commissioners  of  claims  against  Mexico,  under  the 
act  of  3d  March,  1849,  having  decided  that  the  claim  of  Jonas  P. 
Levy,  set  forth  in  his  memorial  presented  to  this  board,  is  valid,  and 
that  the  amount  thereof,  as  proved  by  the  documents  and  evidence 
submitted  in  support  of  the  same,  is  three  thousand  dollars,  ($3,000,) 
together  with  interest  thereon  from  the  origin  of  the  same  to  the  16th 
day  of  April,  1851,  when  this  commission  will  expire,  being  the  sum 
of  SIX  hundred  and  seventy-five  dollars,  ($675,)  and  amounting  in  the 
whole  to  the  sum  of  three  thousand  six  hundred  and  seventy-five  dol- 
lars, ($3,675,)  do  hereby  award  to  the  said  Jonas  P.  Levy,  the  afore- 
said sum  of  three  thousand  six  hundred  and  seventy-five  dollars." 

The  amount  awarded  by  the  commissioners  in  favor  of  the  petitioner 
has  been  paid. 

Subsequently,  the  petitioner  presented  to  Congress  a  memorial,  in 
which  he  complained  that  great  injustice  has  been  done  him  by  the  com- 
missioners, and  asked  for  relief.  He  rftated  that  he  **from  time  to 
time  presented  to  the  Department  of  State,  either  in  person  or  through 
his  agents  and  attorneys,  Richard  S.  Coxe  and  James  Carlisle,  Esqs., 
of  the  city  of  Washington,  a  considerable  number  of  papers  and  docu- 
ments of  an  authentic  kind,  fully  establishing  by  competent  and 
credible  testimony,  the  details  of  the  losses  and  injuries,"  which  had 
been  sustained  by  him  and  his  brother,  ^'  and  also  showing  the  value 
of  the  property  of  which  they  have  been  deprived."     He  alleged  that 
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many  of  these  papers  and  documents  could  not  be  found  ;  and  that 
^*  the  documents  thus  missing  embraced  those  which  the  board  declare 
ought  to  have  beeli  exhibited  to  establish  the  case,"  and  **  that  they 
would  have  established  his  right  to  receive  near  two  hundred  thousand 
dollars."  He  annexed  to  his  memorial  a  list  of  the  papers  and  docu- 
ments, which  he  alleged  had  been  lost. 

Afterwards,  Congress,  by  aa  act  approved  August  3,  A.  D.  1854, 
entitled  ^*  An  act  for  (he  relief  of  Jonas  P.  Levy  and  Jose  Maria  Jar^ 
reroy'  provided,  '*  that  the  accounting  officers  of  the  treasury  be,  and 
they  are  hereby,  authorized  and  required  to  examine,  adjust,  and 
settle  the  claims  of  Jonas  P.  Levy  and  Jose  Maria  Jarrero,  for  indem- 
nity against  the  government  of  Mexico,  and  which  claims  were  pre- 
sented to  the  late  board  of  commissioners  on  the  claims  against  Mexico, 
and  which  were  rejected  by  said  board  of  commissioners,  and  the 
amounts  found  to  be  respectively  due  to  the  said  Jonas  P.  Levy  and 
Jose  Maria  Jarrero,  the  Secretary  of  Treasury  is  to  cause  to  be  paid  to 
them  out  of  any  money  in  the  treasury  not  otherwise  appropriated." 
(10  Stat,  at  L.,  p.  814,  ch.  209.)  _ 

After  the  passage  of  this  act,  the  petitioner  filed  with  the  accounting 
officers  of  the  treasury  an  account,  of  which  the  following  is  a  copy  : 

'•MEXICAN  INDEMNITY. 

"  The  Unitei)  States,  Dr. 

^^  To  Jonas  P.  Levy^  under  (he  ad  of  Congress ^  entitled j 
^  An  act  for  the  relief  of  Jonas  P.  Levy  and  Jose  Maria  JarrerOy' 
approved  August  the  3d,  1854. 

"  June  7,  1843.  To  this  amount  of  duties  illegally  ex- 
acted by  Mexico $6,000  00 

Interest  thereon  from  that  date  till  paid 

at  6  per  cent,  to  wit:  years, 

months days 

To  this  amount,  being  the  value  of  pro- 
visions, &c.,  taken  for  the  Mexican 
service 1,800  00 

Interest  thereon  as  above. 

To  amount  of  forced  contributions  at 

Laguna,  during  summer  of  1843 3,000  00 

Interest  thereon  as  above 

"Aug.  1.  1846.     To  value  of  iron  houses  and  machinery 

thrown  into  the  river  Tobasco 30,000  00 

Interest  thereon  as  above 

"  July,  1846.  Personal  wrongs  and  injuries  and  losses 
of  business  and  property,  by  illegal 
expulsion,  to  be  compensated  in  dam- 
ages      50,000  00 

190,800  00 
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Tlie  Fifth  Auditor  of  the  Treasury,  in  his  report  dated  August  23, 
A.  D.  1854,  found  due  to  the  petitioner  a  balance  of  fifty-four  thou- 
eand  six  hundred  and  sixty-nine  dollars  and  forty  cents,  (64,669  40.) 

On  the  3l8t  day  of  March,  A.  D  1865,  the  C!omptroller  of  the  Treas- 
ury made  the  following  decision  :  '^  Having  exaiiiined  the  evidence  in 
this  case  with  much  care  and  labor,  and  having  obtained  information 
in  regard  to  it  since  the  report  was  made  by  the  Fifth  Auditor,  my  de- 
cision, on  revising  the  settlement  and  report  of  said  Auditor,  is,  that 
the  United  States  are  not  indebted  to  Jonas  P.  Levy  in  the  above  sum 
of  fifty-four  thousand  six  hundred  and  sixty-nine  dollars  forty  cents, 
nor  any  part  therof ;  and  I  do  not. concur  with  the  said  Fifth  Auditor  in 
his  statement  and  report,  but  dissent  therefrom  in  every  particular, 
for  reasons  set  forth  at  large  in  a  document  to  be  filed  herewith." 

Afterwards  the  petitioner  presented  another  memorial  to  the  Senate 
of  the  United  States  ;  andontUu  24th  day  of  March,  A.  D.  1856,  that 
body  adopted  the  following  resolution  :  ''  That  the  memorial  of  Jonas 
P.  Levy  be  referred  to  the  Court  of  Claims,  together  with  all  the 
documents  and  proofs  touching  the  claim  therein  referred  to,  which 
were  before  the  Auditor  and  Comptroller  undertheact  of  Congress  for 
the  relief  of  said  Levy,  passed  August  3,  1854,  to  be  considered  and 
decided  by  the  said  Court  upon  said  documents  and  proofs,  and  such 
other  proofs  as  either  party  may  adduce." 

The  petitioner,  in  the  petition  filed  by  him  in  this  Court,  states  his 
claim  as  follows : 

June  7, 1843.  To  this  amount  of  duties  ellegally  ex- 
acted by  Mexico $6,000  00 

Interest  thereon  from  that  date  till  paid 

(six  per  cent.,)  to  wit:  years, 

months,  days 

To  this  amount  being  the  value  of  pro- 
visions, &c  ,  taken  for  the  Mexican 

service 1,900  00 

Interest  thereon  as  above 

To  amount  of  forced  contributions  at 

Laguna,  during  the  summer  of  1843       3,000  00 
Aug.  1,  1846.     To  value  of  iron  houses  and  machinery 

thrown  into  the  river  Tabasco 30,000  00 

July,  1846.  Personal  wrongs  and  injuries  and  losses 
of  business  and  property  by  illet^al 
expulsion,  to  be  compensated  in  dam- 
ages      60,000  00 

90,800  00" 

We  shall  consider  the  several  items  of  the  claim  in  the  order  in 
which  they  are  above  stated. 

I.  As  to  the  first  item:  ''Amount  of  duties  illegally  exacted  by 
Mexico,  $6,000." 

The  *'  documents  and  proofs  touching  "  this  item  "  which  were  be- 
fore the  Auditor  and  Comptroller"  are  as  follows  : 

Mis.  Doc.  251 3 


tc 


tl 
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1.  The  statement  of  General  Ampudia. 

2.  The  affidavit  of  Mrs.  Rebecca  P.  Levy. 

3.  The  affidavit  of  Mrs.  Rachel  De  Burgh. 

4.  Copy  of  the  law  of  Mexico,  referred  to  by  the  petitioner,  permit- 
ting the  introduction  of  provisions,  &c. 

5.  Letter  from  William  Hubotter  to  Hon.  Wm.  L.  Marcy,  with  the 

fapers  accompanying  it. — (See  the  papers  marked  *'S  3,"  **S4. — 
^aper  No.  1,"  *'S5.— Paper  No.  2,"  **S  6.— Paper  No.  3,"  "S  7.— 
Paper  No.  4,"  on  pp.  135,-'6-'7- 8-'9,  14u-'l,  of  the  printed  de- 
cision of  the  Comptroller.) 

6.  Manifest  of  John  Grant,  master  of  the  schooner  Sea  Bird. — 
(Comptroller's  printed  decision,  145,-'7.) 

7.  Jonas  P.  Levy's  export  manifest  of  goods,  wares,  merchandise, 
and  specie,  shipped  on  beard  the  British  schooner  *'Sea  Bird." — 
(Ibid.,  143-'4.) 

8.  Certificate  of  Jonas  P.  Levy's  discharge  as  a  bankrupt. — (Ibid., 
147.) 

No  ^' other  proofs"  in  relation  to  this  item  have  been  adduced  by 
either  party. 

1.  General  Ampudia  states  that  the  petitioner  and  his  brother,  in 
the  early  part  of  June,  A.  D.  1842,  (1843,  he  probably  meant,)  ar- 
rived at  Lerma,  on  board  the  ''  Sea  Bird,"  Captain  Grant,  laden  with 
provisions  and  other  articles  ;  that  they  were  ordered  to  Laguna,  and 
that  at  Laguna  the  collector  illegally  exacted  duties  on  the  cargo. 

2.  Mrs.  Rebecca  Levy  testifies  that  she  is  the  widow  of  Morton  P. 
Levy,  '^  that  on  the  20th  May,  1843,  her  husband,  the  said  Jonas  P. 
Levy,  this  deponent,  and  her  children,  left  New  Orleans  on  board  the 
British  schooner  Sea  Bird,  Grant  master,  for  the  port  of  Lerma, 
Mexico  ;  that  said  vessel  had  been  chartered  and  partly  freighted  with 
provisions,  merchandise,  and  machinery,  by  her  said  husband  and 
brother-in-law;"  *  *  *  "  that,  by  a  law  of  Mexico,  these  provi- 
sions, merchandise,  and  machinery,  were  free  of  duty,  but  that  after 
our  arrival  at  Lerma,  on  the  15th  day  of  June,  1843,  we  were  ordered 
by  Senor  Don  Thomas  Marine  and  General  Ampudia,  the  Mexican 
commanders,  to  leave  for  Laguna,  where  we  arrived  upon  the  6th  of 
June,  lb43.  The  collector  of  that  port,  Lewis  Vargas,  compelled  the 
said  Levys  to  pay  duties  upon  the  said  provisions  to  the  amount  of 
$6,000,  though  these  provisions  were,  as  has  been  shown  by  their  own 
laws,  free  from  all  duties." 

3.  Mrs.  De  Burgh  testifies  that  the  statements  contained  in  Mrs. 
Levy's  affidavit  are  true  and  correct. 

4.  The  law  of  Mexico  exempted  "provisions  which  maybe  intro- 
duced into  the  points  occupied  by  the  national  troops  in  the  coast  of 
the  department  of  Yucatan"  from  the  payment  of  duties. 

5.  The  paper  **S  4. — Paper  No.  1,"  is  a  certificate  of  the  adminis- 
trator and  clerk  of  the  marine  custom-house  of  the  island  of  Carmens 
that,  "according  to  the  books  of  this  office,  it  appears  that  the  duties 
collected  qn  the  goods  on  board  of  the  English  goleta  "Sea  Bird," 
entered  in  this  port  from  New  Orleans,  on  the  5th  June,  1843,  have 
been  calculated  according  to  the  rules  of  the  tariff  and  the  regulation, 
existing  then." 
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"  8  5. — ^Paper  No.  2,"  is  a  copy  of  a  certificate  as  follows : 
**  Pedro  C.  Perez,  administrator,  and  Justo  Acevedo,  first  clerk  of 
the  custom-hoose  of  this  port,  declare  that,  according  to  the  doca- 
ments  which  are  in  this  office,  it  appears  that  on  the  third  of  Decem- 
ber, 1843,  were  received  two  thousand  and  ninety-three  dollars  and 
thirty-seven  cents,  dae  on  the  merchandise  imported  by  the  English 
goleta  **8ea  Bird,"  Captain  Grant,  which  arrived  from  New  Orleans 
to  this  port  on  the  5th  of  June,  of  said  year,  consigned  to  the  follow- 
ing individuals : 

'^  Isaac  Mares  &  Sons $1,229  54 

Michael  Bryan 165  53 

Patrick  Jortlan 181  60 

P.  8.  Nugent 40  01 

Jonas  P.  Levy 348  28 

Juan  Temose 65  04 

Constantine  Crisors 63  67 


2,093  37 


''  And  as  clerk,  and  on  the  demand  of  the  Messrs.  Gattierrez 
Brothers  &  Co.,  we  deliver  the  present,  in  the  custom-house  of  Car- 
men, on  the  3d  of  July,  1816. 

'^PEDUO  a  PEREZ, 
*' JUSTO    ACEVEDO." 

"8  6, — Paper  No.  3/'  is  an  official  statement,  showing  the 
several  payments  of  '^the  duties  due  by  the  En^ish  goleta  Sea 
Bird,"  and  that  the  ^'  totality"  of  those  duties  has  been  settled.  The 
entries  in  this  statement,  in  which  the  petitioner's  name  appears,  are 
as  follows : 

*'  June  27. — Deposited.  There  are  charged  two  hundred 
dollars,  paid  by  Mr.  Jonas  P.  Levy,  for  the  amount  of 
duties  due  for  the  effects  which  were  consigned  to  him  * 
by  the  English  goleta  Sea  Bird,  Captain  Grant,  entered 
on  the  5th  instant,  from  New  Orleans,  (Document, 
No.  132) |200  00 

"October  27. — Deposited.  There  are  charged  one  hun- 
dred and  forty-eight  dollars  and  forty-six  cents,  paid 
by  Jonas  P.  Levy,  as  follows:  Thirty-six  dollars  and 
eighteen  cents,  balance  of  the  second  term  of  duties  on 
the  effects  received  by  him,  from  New  Orleans,  by  the 
English  goleta  Sea  Bird,  arrived  5th  June  ultimo,  and 
one  hundred  and  twelve  dollars  and  twenty-eight  cents, 
for  the  first  and  second  terms  of  the  duties  due  on  the 
effects  received  by  the  same  vessel,  by  Mr.  Bryan,  (Docu- 
ment, No.  261) 48  46 
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"December  3  — Deposited.  There  are  charged  one  hun- 
dred and  sixty-fi^e  dollars  and  thirtj-fiye  cents,  paid  by 
Mr.  Jonas  P.  Leyy,  for  the  third  and  last  term  of  the 
duties  on  the  effects  received  by  Mr.  Michael  Bryan  and 
himself  from  New  Orleans,  by  the  English  goleta  Sea 
Bird,  arrived  5th  June,  1843,  Document  No.  (314.")...      $166  35 

613  81 


According  to  each  of  the  last  mentioned  papers,  the  total  amount 
of  duties  paid  in  Mexico  upon  the  cargo  of  the  "  Sea  Bird"  was 
|2,093  37.  According  to  the  first,  Michael  Bryan  paid  |165  63. 
The  first  entry  in  the  latter  seems  to  be  on  the  petitioner's  own  ac- 
count ;  the  remaining  two  on  account  of  himself  and  Michael  Bryan. 
According  to  the  first  paper,  (*'S.  6. — Paper  No.  2,")  Michael  Bryan 
paid  $165  53,  and  Jonas  P.  Levy,  $348  28;  together,  equal  to  the 
sum  of  $513  81.  According  to  the  second  paper,  ('^S.  6. — Paper  No. 
3,")  the  petitioner  paid  for  himself  $200.  and  for  himself  and  Michael 
Bryan  $313  81,  making  together  the  sum  of  $513  81.     The  two 

Sapers,  therefore,  are  consistent  with  each  other,  and  the  amount  of 
uties  paid  by  the  petitioner  for  his  own  goods,  according  to  these 
papers,  was  $348  28. 

**S.  7. — Paper  No.  4,"  is  a  letter  from  the  British  vice-consul  at 
Laguna  to  the  consul  of  the  United  States  at  the  same  place.  He 
says,  **  Mr.  Levy's  statement  to  the  Department  of  State  of  the  United 
States,  as  to  his  arrival  here  on  the  5th  of  June,  1843,  in  the  British 
schooner  *  Sea  Bird'  is  correct,  and  accords  with  the  note  of  arrivals 
which  I  keep  in  my  consular  archives.  Mr.  Levy's  further  statement 
as  to  his  havinr  paid  duties  to  the  collector  of  customs  here  to  the 
amount  of  $6^000  is  incorrect,  the  sum  paid  by  him  into  the  custom- 
house on  his  own  effects  having  only  amounted  to  $348  28,  according 
to  the  minute  in  the  custom-house  books^  which  minute  I  have  no 
hesitation  in  stating  is  correct,  from  my  having  been  the  consignee  of 
merchandise  imported  at  the  same  time  as  Mr.  Levy's  goods,  by  the 
*Sea  Bird,'  for  account  of  Isaac  Murray  &  Sons,  on  whose  effects  I 
paid  duties  to  the  amount  of  $1^259  54  ;  on  those  of  Patrick  Jordan, 
also  consigned  to  me,  $181  60  ;  and  on  those  of  P.  S.  Nugent,  idem, 
$40  01 :  all,  of  which  sums  in  the  custom-house  books  are  stated  cor- 
rectly, as  well  as  another  amount  paid  by  Mr.  Levy,  for  account  of 
Michael  Bryan,  who  consigned  to  him  an  invoice  of  provisions,  duties 
on  which  amount  to  $165  53,  and  were  paid  by  Levy  under  protest, 
in  consequence  of  this  last  payment  having  been  in  contravention 
with  a  decree  of  the  Mexican  government,  by  which  provisions  im- 
ported into  ports  or  places  occupied  at  that  time  in  Yucatan  by  Mex- 
ican troops  were  to  be  allowed  to  enter  free  of  duty.  The  sum  of 
$348  28  paid  by  Mr.  Levy  on  his  own  goods  did  not,  however,  enter 
within  the  limits  of  this  decree,  having  consisted,  to  my  certain 
knowledge,  almost  entirely  of  articles  which  were  not  provisions,  and 
consequently  liable  to  payment  of  duties." 
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6.  Captain  Grant's  manifest  of  the  cargo  of  the  '*  Sea  Bird"  showa 
that  Jonas  P.  Levy's  shipment  was  as  follows : 

106  pieces  of  castings,  3  harrels  and  2  kegs  of  castings,  2 
casks  and  1  barrel  of  Madeira  wine,  20  boxes  of  wine, 
2,500  tiles,  1  lot  of  furniture,  1  lot  of  tools,  98  brick 
moulds,  60  dozen  of  porter  and  ale $2,584  00 


7.  The  following  is  a  copy  of  the  petitioner's  export  manifest  of  the 
goods,  &C.J  shipped  by  him  on  board  the  '^  Sea  Bird : 

Mamfat  of  cU  the  gooia^  warn,  merdumdimy  and  tpede^  Jdpped  hy  Jonn  P.  Leoff,  on  hoard  At 
BHtuk  tehooiur  Sea  Bird,  where^  John  OtwU  is  maakr^  hound  far  the  pari  <tf  Laguna. 


1 
§ 

PackafM  of  aitielet  Ui  bulk. 

5 

▼ALCB  AT  THE  POET  OF  BXrOBTATIOll. 

1 

Value  of  do- 
mestic   pro- 
duce or  mer- 
chandise. 

Value  or  fbr- 

or  metchan- 
dJse. 

Total  amoont. 

Dollars. 

Ots. 

DoUara. 

Cts. 

DoUars. 

Cla. 

A. 

1,106 
1      3 

1    90 

One  hundred  and  six  pieces  of  cut- 
ings. 

li;M01bs. 
1,800 

913galla. 

336 
54 

00 
00 

A. 

Two  caaki  and  one  barrel  of  Madei- 
ra wine • •.•••••.... 

106 
80 
75 

SO 
00 
00 

A.W. 

Twenty  boxeado.*.*  •••••• «. 

Two  thonsand  five  hundred  tilei. . . 

00 
00 
00 
00 

One  lot  of  Aimitore 

1,500 
300 
394 
100 

One  lot  of  toola 

Ninety- eight  brick  mouldi 

Fifty  doxen  porter  and  ale. .  • 

9,584 

00 

961     50 

The  two  manifests  contain  the  same  articles,  but  they  differ  as  to 
their  valae.  In  thatof  thecaptain  the  value  is  setdown  at  |2,684,  whilst 
in  that  of  the  petitioner  it  is  set  down  at  $2,584,  for  the  goods  of 
domestic  produce  or  manufacture,  and  $261  50  for  those  of  foreign 
produce  or  manufacture.  The  latter  value  is  obviously  omitted  in  the 
captain's  manifest.  The  whole  value  in  the  petitioner's  manifest  is 
$2,845  50. 

It  is  plain,  too,  that  unless  wine,  porter,  and  ale  can  be  considered 
provisions,  the  petitioner  shipped  no  provisions  on  board  the  **Sea 
Bird,"  The  value  of  the  wine,  porter,  and  ale,  as  set  down  in  the 
petitioner's  manifest,  was  only  $286  50.  And  it  may  be  here  remarked 
that  the  petitioner,  on  the  20th  day  of  May,  A.  D.  1843,  took  and 
subscribed  the  loUowing  oath,  which  was  endorsed  on  his  manifest, 
viz:  **  I,  Jonas  P.  Levy,  do  solemnly  swear  that  the  within  manifest 
contains  a  full,  just,  and  true  account  of  all  the  goods,  wares,  mer- 
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chandise  and  specie  of  erery  kind  shipped  bj  me  on  board  the  aVive 
named  vessel,  and  that  the  quantities  and  value  of  each  article  are 
truly  stated  according  to  their  usual  costs,  or  the  values  which  they 
truly  bear  in  this  port  at  this  time.  And  I  further  swear,  that  the 
said  merchandise  is  truly  intended  to  be  exported  to,  and  landed  at 
Laguna.    SO  HELP  MJE  GOD." 

We  also  here  remark  that  the  articles  mentioned  in  these  two  mani- 
fests constituted  the  entire  cargo,  on  which  the  petitioner  alleges  that 
the  collector  at  Laguna  compelled  him  to  pay  duties  to  the  amount  of 
9ix  thousand  dollars, — (See  his  memorial  to  the  board  of  commissioners, 
and  p.  64  oi  the  Comptroller's  printed  decision.) 

8.  On  the  27th  day  of  January,  A.  D.  1843,  the  petitioner  filed  his 

E3tition  in  the  United  States  district  court  for  the  eastern  district  of 
ouisiana,  praying  to  be  discharged  as  a  bankrupt,  and  on  the  16th 
day  of  June,  A.  D.  1843,  ''it  being  shown  to  t^ie  satisfaction  of  the 
court  that  the  said  bankrupt  has  bona  fide  surrendered  all  his  property 
and  his  rights  of  property,"  &c.,  it  was  ''ordered  and  decreed  by  the 
court,  that  the  said  Jonas  P.  Levy  be,  and  he  is  accordingly  hereby, 
fully  discharged  of  and  from  all  his  debts  owing  by  him  at  the  time  of 
the  presentation  of  his  petition  to  be  declared  bankrupt." 

We  have  now  examined  all  the  evidence  on  file  with  the  papers  in 
this  case,  which  relates  to  the  first  item  of  the  petitioner's  claim. 
That  part  of  it  which  tends  to  sustain  this  item  consists  of  General 
Ampudia's  statement,  the  ex  parte  affidavits  of  Rebecca  Levy  and 
Bacnel  De  Burgh,  and  the  decree  or  law  of  Mexico  exempting  provi- 
sions from  duties. 

It  is  manifest  that  Geueral  Ampudia  regarded  the  petitioner  and 
his  brother  as  the  owners  of  the  entire  cargo  of  the  "Sea  Bird  ;"  for  he 
speaks  of  the  schooner  as  "laden  with  provisions  and  other  articles," 
or  with  "a  cargo  of  merchandise  and  provisions"  imported  by  those 
gentlemen  on  their  own  account  and  risk.  Of  the  merchandise  or 
other  articles  than  provisions,  he  does  not  speak,  except  in  general 
terms.  It  does  not  distinctly  appear  that  he  knew  what  the  other 
articles  were.  In  stating  that  the  "cargo  was  exempted  from  all 
duties,"  he  probably  referred  only  to  that  part  of  it  which  consisted 
of  "provisions,"  as  these  alone,  according  to  the  decree  which  has 
been  submitted  to  us,  were  not  subjected  to  duties.  His  statement  is 
not  only  unsatisfactory  in  these  respects^  but  he  fails  altogether  to 
state  what  amount  of  duties  were  illegally  exacted  on  the  cargo  of  the 
"Sea  Bird." 

Mrs.  Bebecca  Levy  and  Mrs.  De  Burgh  were  both  under  the  im- 
pression that  by  a  law  of  Mexico,  not  only  provisions,  but  also  "  mer- 
chandise and  machinery  were  free  of  duty."  It  does  not  appear  to  us 
that  they  were  sufficiently  instructed  in  the  laws  of  Mexico  to  be 
competent  to  prove  them.  A  copy  of  the  law  itself,  to  which  they 
probably  referred,  is  in  evidence,  and  shows  that  they  had  not  been 
correctly  informed.  They,  however,  expressly  state  "that  the  collec- 
tor of  that  port,  Lewis  Vargas,  compelled  the  said  Levys  to  pay  duties 
upon  the  said  provisions  to  the  amount  of  $6,000,  though  these  provi- 
sions were,  as  have  been  shown  by  their  own  laws,  free  from  all 
duties."     Hence  we  infer,  that  they  probably  did  not  mean  to  say 
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that  the  law  to  which  they  referred  exempted  anything  else  thAn  pro- 
visions from  the  payment  of  duties. 

We  have  already  seen  that  the  petitioner  shipped  on  hoard  the 
"S«a  Bird"  no provisionR,  unless  wine,  ale  and  porter  can  be  so  con- 
Bidered,  and  that  the  value  of  his  shipment  of  these  articles  set  down 
by  himself  under  oath  in  his  export  manifest  was  only  $286  50.  We 
are  satisfied,  therefore,  that  the  witnesses,  Mrs  Levy  and  Mrs.  De 
Bur^h,  have  fallen  into  an  error  in  stating  that  duties  to  the  amount 
of  $6,000  were  exacted  by  the  collector  at  Laguna  on  these  articles. 
They  probably  did  not  mean  to  make  this  statement  as  one  depending 
on  their  own  knowledge,  but  on  information  derived  by  them  from 
others.  It  would  have  been  more  satisfactory  if  they  had  stated  par- 
ticularly the  several  kinds  and  value  of  the  provisions  upon  which  the 
duties  were  exacted. 

If  we  look  only  to  the  evidence  s^dduced  by  the  petitioner,  in  con- 
nexion with  his  own  export  manifest  made  under  oath,  we  are  con- 
strained to  say  that  the  first  item  of  his  claim  is  not  satisfactorily 
sustained.  But  if  we  are  permitted  to  go  further,  and  look  at  the 
work  entitled  **  Republic  of  the  United  States,"  referred  to  by  the 
Comptroller  and  the  counsel  for  the  petitioner,  in  which  it  appears  that 
the  petitioner  at  first  claimed  for  duties  illegally  extorted  from  him 
only  $513  89  ;  to  the  records  of  the  collector's  office  at  Laguna,  from 
which  it  appears  that  the  duties  paid  by  him  on  his  and  his  brother's 
goods,  ana  those  of  Michael  Bryan,  amounted  to  the  sum  of  $513  81, 
that  they  were  calculated  according  to  the  tariff  and  regulations  of 
Mexico  then  existing,  and  that  the  sum  so  paid  coincides  almost  ex- 
actly with  the  amount  of  his  claim  on  the  same  account  stated  in 
'^Republic  of  the  United  States"— the  one  being  $513  81,  and  the 
other,  $513  89  ;  to  the  letter  of  the  British  vice-consul,  who  states 
that  the  goods  of  the  petitioner  to  his  ''certain  knowledge  consisted 
almost  entirely  of  articles  which  were  not  provisions,"  and  were 
**  consequently  liable  to  payment  of  duties  ;"  m  a  word,  to  *'  all  the 
documents  and  proofs  touching"  this  item  of  the  petitioner's  claim  ; 
our  duty  to  reject  it  is  too  plain  to  admit  of  doubt. 

II.  The  second  item  of  the  petitioner's  claim  is  for  ''the  value  of 
provisions,  &c.,  taken  for  the  Mexican  service,  $1,800."  This  is  the 
same  claim  which  the  petitioner,  in  his  memorial  to  the  board  of 
commissioners,  states  as  follows:  "They  also  seized,  by  their  com- 
missary, a  portion  of  my  property,  consisting  of  bread,  beef,  pork, 
&c.,  for  provisions  for  their  army,  amounting  in  value  to  one  thousand 
six  hundred  dollars,  ^$1,600  ;)  and  they  subsequently  purchased  from 
me  a  quantity  of  bread,  lard,  &c.,  for  the  same  purpose,  giving  me  a 
bond  for  two  hundred  dollars,  ($200,)  payably  in  duties,  which  on  my 
tendering  at  the  custom-house,  *  ♦  *  *  they  refused  to  ac- 
knowledge." In  the  account  filed  by  the  petitioner  with  the  account- 
ing officers  of  the  treasury,  this  item  is  stated  precisely  as  it  is  stated 
in  his  petition  filed  in  this  court.  In  his  memorial  to  the  board  of 
commissioners,  its  date  is  not  expressly  stated ;  but  in  his  account 
filed  with  the  accounting  officers  of  the  treasury,  it  seems  to  be  dated 
on  the  7th  day  of  June,  A.  D.  1843. 
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The  "  documents  and  proofs  touching  this  item  which  were  before 
the  Auditor  and  Comptroller/'  are  as  follows: 

1.  The  statement  of  Gheneral  Ampudia.  He  said  **that  a  very  con- 
siderable portion  of  the  cargo  of  the  'Sea  Bird/  sold  for  the  use  of  the 
Mexican  troops,  has  not  yet  been  paid  for,  to  said  Messrs.  J.  P.  Levy 
&  Brother,  by  the  national  treasury."  We  have  already  seen  that 
this  witness  was  under  the  erroneous  impression  that  the  whole  cargo 
of  the  **Sea  Bird"  was  the  property  of  the  petitioner  and  brother. 
His  statement  is  too  indefinite  to  be  relied  on. 

2.  The  ex  parte  offidavita  of  Mrs.  R.  P.  Levy  and  Mrs.  R.  De  Burgh. 
The  former  states  as  follows :  **  they  also  seized  upon  part  of  the  pro- 
perty of  my  said  husband  and  brother,  amounting  in  value  to  $1 ,600." 
Mrs.  De  Burgh  swears  that  the  statements  contained  in  Mrs.  Levy's 
affidavit  are  true  and  correct.  These  witnesses  do  not  state  of  what 
the  property  seized  consisted.  The  petitioner  himself,  in  his  memorial 
to  the  board  of  commissioners,  stated  that  it  consisted  of  bread,  beef, 
pork,  &c  ,  which  the  Mexican  commissary  seized  ''  for  provisions  for 
their  army." 

3.  The  ex  parte  affidavit  of  Patrick  Jordan.  He  testifies  *'  that  he 
was  one  of  the  chartering  party  of  the  British  schooner  '  Sea  Bird,' 
Captain  Grant,  master ;  that  said  Morton  P.  Levy,  Jonas  P.  Levy, 
Rebecca  P.  Levy,  and  her  family,  were  passengers  on  said  vessel, 
together  with  all  the  contents  of  a  ship  chandlery  and  grocery  store, 
kept  by  them  on  the  corner  of  Port  and  Front  Levee  streets,  in  muni- 
cipality number  three,  in  this  city,  (New  Orleans,)  together  with 
blocks,  tackle,  running  rigging,  variety  of  iron  ware,  with  machinery 
and  furniture  of  very  considerable  value,  sailed  from  the  port  of  New 
Orleans,  in  the  latter  part  of  May,  1843,  for  the  port  of  Laguna,  in 
Mexico ;  that  said  articles  of  provisions  and  groceries  were  charged 
extravagantly,  contrary  to  the  proclamation  issued  by  the  Mexican 
government,  as  published  on  the  9th  of  February,  1843,  in  the  *  Bee' 
newspaper,  for  the  purpose  of  notifying  to  all  nations  that  the  ports  of 
Yucatan  were  free  for  the  importation  of  foreign  produce." 

According  to  this  witness,  the  only  articles  which  **  were  charged 
extravagantly"  with  duties  "contrary  to  the  proclamation  issued  by 
the  Mexican  government,"  were  those  '^  of  provisions  and  groceries." 
But  the  petitioner's  export  manifest  shows  that  the  only  articles  ship- 
ped by  him  on  board  the  **  Sea  Bird"  which  covld  be  included  under 
the  description  of  "provisions  and  groceries,"  were  wine,  ale,  and 
porter,  the  value  of  which,  as  stated  by  the  petitioner  himself  under 
oath,  was  only  $286  50. 

This  witness  also  states  that  the  goods  shipped  by  the  petitioner  and 
his  brother  were  ^^  all  the  cofitents  of  a  ship  chandlery  and  grocery  store j 
*  *  *  together  with  bfockSy  tacJdCy  running  rigging y  variety  of  iron 
ware  J  with  machinery  and  furniture  of  very  considerable  value."  The 
petitioner  himself,  in  his  export  manifest,  states  under  oath  that  his 
entire  shipment  consisted  of  castings j  butts,  Madeira  vnne^  tileSyfurm" 
turey  toolsy  brick  mouldsy  porter y  and  ale.  There  is  no  evidence  on  file 
in  this  case  which  enables  us  to  reconcile  the  two  statements. 

4.  The  evidence  to  which  we  have  referred  in  considering  the  first 
item  of  the  petitioner's  claim.     The  British  vice-consul  says :  '  ^  As  to 
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Hr.  Levy's  claim  of  $1,600  for  effects  seized  from  him  by  the  Mexican 
authorities^  I  have  no  knowledge  ofany  thing  of  the  kind  having 
happened,  and  for  my  part  I  helieve  it  to  he  a  mistatement. 

**  The  sum  of  $200  claimed  by  Mr.  Levy  for  goods  sold  to  govern- 
ment seems  also  to  be  incorrect,  although  it  is  certain  that  he  sold  a 
quantity  of  provisions  belonging  to  Mr.  Bryan  to  the  Mexican  comr 
missariat ;  but  there  is  an  entry  on  the  custom-house  books  here, 
stating  that  Mr.  Levy  was  credited,  on  the  27th  January,  the  sum  of 
$200  as  cash  on  account  of  duties  payable  by  him,  which  amount  I 
recollect  perfectly  was  thus  creditea  to  him  in  part  payment  of  Mr. 
Bryan's  provisions,  the  transaction  having  taken  place  to  my  certain 
knowledge  as  above.*' 

We  have  already  noticed  the  entry  on  the  custom-house  books  re- 
ferred to  by  the  British  vice-consul.  See  ante  p.  8.  The  official 
statement  on  file  in  relation  to  it  is  as  follows :  ''  June  27.— Deposited. 
There  are  charged  two  hundred  dollars,  paid  by  Mr.  P.  Levy  for  the 
amount  of  duties  due  for  the  effects  which  were  consigned  to  him  by 
the  English  goleta  ^Sea  Bird,'  Captain  Grant,  entered  on  the  6th 
instant  from  New  Orleans,  (Document,  No.  132,)  $200  00." 

Our  opinion  is,  that  the  second  item  of  the  petitioner's  claim  is  not 
sustained  by  the  evidence. 

III.  The  third  item  of  the  petitioner's  claim  is  as  follows :  "  To 
amount  of  forced  contributions  at  Laguna  during  the  summer  of  1843, 
$3,000." 

The  '^documents  and  proofs  touching"  this  item,  ''which  were 
before  the  Auditor  and  Comptroller,"  were  as  follows:         ^ 

1.  The  statement  of  General  Ampudia.  He  says,  '*  that  deponent 
having  absented  himself  from  Laguna,  General  Sandoval  was  left 
there  in  command,  who,  of  his  own  free  will,  imposed  upon  and  coU 
lected  from  Messrs.  J.  P.  Levy  and  Brother  extraordinary  taxes,  for 
which  reason,  said  gentlemen  energetically  protested  against  such  ex- 
actions, through  the  medium  of  the  consul  of  their  nation,  Mr.  Leon- 
ard Almy."  This  statement  is  obviously  not  made  on  the  witness' 
own  knowledge,  for  it  is  a  part  of  it  that  he  had  absented  himself  from 
Laguna  when  the  facts  to  which  it  refers  occurred,  if  they  ever  occurred 
at  all.  We  regard  his  evidence  on  this  point,  therefore,  as  mere 
"hearsay." 

2.  The  ex  parte  affidavits  of  Mrs.  B.  P.  Levy  and  Mrs.  Bachel  De 
Burgh. 

The  former  says,  '^  that  the  Mexican  government,  some  time  about 
the  month  of  August,  1843,  caused  a  forced  contribution  to  be  levied 
upon  the  goods  and  merchandise  of  the  said  brothers,  and  marching 
the  government  troops  into  their  store,  compelled  them  to  pay  $3,000" 
Mrs.  De  Burgh  says,  that  the  statements  contained  in  Mrs.  Levy's 
affidavit  are  true  and  correct.  The  petitioner,  in  his  memorial  to  the 
board  of  commissioners,  stated  as  follows :  ^'  They  marched  their  troops 
into  my  store  and  helped  themselves  to  goods  and  cash,  against 
protest  made  by  me  in  their  presence  before  the  notary  public,  to  the 
extent  of  three  thousand  dollars."  Mrs.  Levy  may  have  ment  to 
corroborate  and  sustain  this  statement,  and  to  say  that  the  forced  pay- 
ment was  made  partly  in  goods  and  partly  in  cash.    She  does  not 
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say,  however,  that  she  was  present  when  this  proceeding  oocurredi 
or  how  she  came  to  the  knowledge  that  the  value  of  the  contribution 
was  three  thousand  dollars.  Mrs.  De  Burgh  merely  concurs,  in  gen- 
eral terms,  in  the  statement  of  Mrs.  Levy.  Neither  the  petitioner 
nor  either  of  his  witnesses  states  what  part  of  the  forced  contributions, 
of  which  he  complains,  consisted  of  goods,  or  even  the  kind  of  goods 
which  were  taken. 

In  considering  the  first  item  of  the  petitioner's  claim,  we  expressed 
the  opinion  that  the  testimony  of  these  witnesses  in  relation  to  it  was 
not  intended  to  be  given  as  of  their  own  knowledge,  but  as  information 
derived  from  others,  which  they  believed  to  be  true.  We  are  of  the 
same  opinion  as  to  their  testimony  in  regard  to  (he  third  item  of  the 
petitioner's  claim. 

3.  The  '^  documents  and  proofs"  which  we  noticed  in  considering 
the  first  and  second  items  of  the  petitioner's  claim. 

No  other  '^  documents  and  proofs  touching"  this  item  of  the  peti- 
tioner's claim  have  been  adduced  by  ''either  party." 

Our  opinion  is,  that  the  third  item  of  the  petitioner's  claim  is  not 
Bustiiined  by  the  evidence  on  file  in  this  case. 

IV.  The  fourth  item  of  the  petitioner's  claim  is  stated  in  his  peti- 
tion as  follows :  ^^  August  1,  1846.  To  value  of  iron  houses  and  ma- 
chinery thrown  into  river  Tabasco,  $30,000." 

The  petitioner,  in  his  memorial  to  the  board  of  commissioners^  states 
this  item  of  his  claim  as  follows  :  *' We  left  in  the  city  of  St.  Juan 
Lobach  &  Co.,  but  after  our  departure  the  houses  and  other  machinery 
Bta.  de  Tabasco  our  three  iron  hottses  and  machinery  in  the  charge  of 
were  seized  by  the  Mexicans  and  sunk  in  the  river  Tabasco,  to  prevent 
Commodore  Perry  from  getting  up  to  the  city  with  his  vessels  of  war, 
and  the  commodore  and  his  oflioers  have  already  certified  to  this  fact, 
but  my  brother  lost  his  certificate  when  wrecked  in  the  Raritan. 
This  loss  is  above  $20,000^  being  machinery  we  imported  from  the 
United  States  subsequent  to  our  disaster  with  the  Fetrita."  The  Fe- 
trita  was  wrecked  in  the  year  1845. 

The  Comptroller,  in  a  letter  to  the  petitioner,  dated  September  21, 
A.  D.  1854,  propounded  to  him  the  following  questions : 

**  1st.  From  whom,  at  what  place,  and  when,  did  you  purchase  the 
iron  houses,  other  iron  castings  and  machinery  that  were  thrown  into 
the  river  Tabasco,  as  stated  in  your  account? 

''  2d.  At  what  port  were  the  said  articles  shipped  from  the  United 
States?" 

The  petitioner,  in  a  letter  to  the  Comptroller  dated  September  22, 
A.  D.  1854,  answered  these  questions  as  follows: 

*' 1st.  I  purchased  the  iron  houses  from  A.  Lopez,  esq.,  at  New 
Orleans,  in  February  or  March,  1843.  The  said  A.  Lopez  was  my 
brother-in-law,  a  man  of  wealth,  who  died  at  Philadelphia,  I  think  in 
the  year  1849.  He  was  a  native  of  Jamaica,  West  Indies,  where  he 
carried  on  business  for  many  years,  and  was  on  a  visit  ^o  Philadelphia 
at  the  time  of  his  death. 

'^  The  other  iron  castings  and  machinery  were  purchased  of  various 
persons  and  foundries  at  New  Orleans.  I  remember  the  name^  of 
Leeds  and  of  Keller  ;  but  I  have  no  idea  where  they  are,  if  living. 
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"  2.  The  said  articles  were  shipped  from  New  Orleans  in  the  British 
schooner  Sea  Bird^  as  stated  in  my  memorial,  in  May,  1843." 

The  petitioner,  in  his  export  manifest,  already  noticed,  stated  under 
oath  the  value  of  all  the  goofh^  wareSj  merchandise^  and  specie^  shipped 
by  him  on  board  the  **  Sea  Bird"  to  be  $2,845  50.  The  only  articles 
mentioned  in  that  manifest  which  can,  under  any  construction,  be 
embraced  by  the  description  of  *Mron  houses,"  ^*iron  castings,"  or 
"  machinery,"  are  ^^  one  hundred  and  sixpiecesof  ca^tingSj"  weighing 
11,200  pounds,  and  valued  at  $336;  three  barrels  and  two  kegs  of 
huttSy*'  weighing  1,800  pounds,  and  valued  at  $54,  and  ^^  one  set  of 
iools^"  valued  at  $300  ;  making  an  aggregate  in  value  of  $690. 

We  feel  constrained  to  notice  here  some  of  the  discrepancies  in  these 
several  statements.  In  his  petition  in  this  Court,  the  petitioner  states 
his  loss  at  $30,000,  and  in  his  memorial  to  the  board  of  commissioners 
at  **  above  $20,000,"  whilst  in  his  export  manifest,  he,  under  oath, 
values  the  only  goods  which  can  be  embraced  by  this  item  at  only 
$690.  In  his  letter  to  the  Comptroller  he  states  that  the  articles 
were  shipped  from  New  Orleans  in  the  ''Sea  Bird,"  in  the  year  1843, 
whilst  in  his  memorial  to  the' board  of  commissioners  he  states  that 
they  were  "  machinery  we  imported  from  the  United  States  subsequent 
to  our  disaster  with  the  Petrita,"  in  the  year  1845. 

The  ''  documents  and  proofs  touching  "  this  item  of  the  petitioner's 
claim,  ''which  were  before  the  Auditor  and  Comptroller/'  are  as 
follows : 

1.  The  ex  parte  affidavit  of  Benedict  De  Angelo. 

This  witness  testifies  as  follows :  That  he  resided  in  Laguna  in  the 
months  of  October,  November,  December,  January,  and  February, 
in  the  year  1845,  and  before  and  after  that  time.  '^  I  was  acquainted 
with  Jonas  P.  Levy  and  his  now  deceased  brother,  Morton.  During 
the  time  I  was  at  Laguna  they  kept  a  store— an  assorted  stock — every- 
thing necessary  to  supply  the  country  with  all  needful  things  ;  they 
did  a  large  grocery  and  provision  business  ;  their  stock  was  of  assorted 
merchandise  ;  I  should  think  the  stock  was  worth  from  twelve  to 
fifteen  thousand  dollars  ;  I  saw  the  stock  so  fre(}uently,  and  was  in 
the  store  so  continually,  that  I  am  qualified  to  give  an  opinion  as  to 
the  character  of  the  business  and  value  of  the  stock. 

"  I  know  that  Messrs.  Levy  owned  in  Laguna,  at  the  time  afore- 
said, a  quantity  of  iron  castings  for  houses  and  for  machiners  ;  there 
were  castings  for  three  large  iron  houses,  I  should  say  twenty-five 
feet  front  by  ninety  deep,  and  two  and  one-half  stories  high  ;  I  also 
saw  upon  the  premises  of  the  Messrs.  Levy,  cast-iron  moulds,  rollers, 
and  machinery,  intended,  as  I  should  think,  for  a  sugar  mill ;  there 
were  other  pieces  and  parts  of  castings  and  machinery,  which  I  can- 
not describe  ;  in  quantity  I  should  say  there  was  thirty  tons'  weight 
of  castings  and  machinery,  and  I  should  think  that  the  value  of  said 
castings  and  machinery  in  that  country  would  be  from  twenty-five  to 
thirty  thousandt dollars  ;  castings  and  machinery  were  at  that  time 
exceedingly  valuable  in  Mexico ;  Jonas  P.  Levy  shipped  the  said 
castings^  iron  houses,  and  machinery,  on  board  a  schooner  bound  for 
Tabasco,  and  the  vessel  cleared  from  that  port,  Laguna." 
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2.  The  ex  parte  affidavit  of  Charles  James  Cox. 

This  witness  testifies  :  '^  That  he  was  well  acquainted  with  a  certain 
individual  named  Morton  P.  Levy,  and  that  he  was  further,  acquainted 
with  Morton  P.  Levy's  wife,  Rebecca  P.  Levy ;  that  he,  in  the  year 
1843,  visited,  the  abovenamed  persons  in  Laguna,  in  Mexico,  one 
week  after  their  arrival  from  New  Orleans ;  that,  to  his  knowledge, 
he  shipped  from  Laguna  unto  Tabasco,  oh  board  the  steamship 
Petrita,  three  iron  houses,  together,  with  machinery  and  cotton  for 
brick-making,  and  the  contents  of  a  ship-chandler's  store,  consisting 
of  brandy,  wine,  tackle,  blocks,  iron,  &c.,  together  with  a  lot  of 
furniture ;  that,  to  his  knowledge  and  belief,  the  said  things  were 
thrown  over  board  from  said  steamer  in  the  Tabasco  river ;  and  that 
the  parties  sustained  a  total  loss  of  everything. 

3.  The  ex  parte  affidavit  of  Patriqk  Jordon. 

The  testimony  of  this  witness  has  already  been  quoted.   See  ante  p.  13. 

The  ex  parte  affidavit  of  Uriah  P.  Levy. 

This  witness  states  as  follows:  ^'I  knew  Mr.  Abraham  Lopez,  of 
Spanish  Town,  Jamaica,  in  his  lifetime.  He  was  a  man  of  excellent 
repute,  and  had  a  character  for  wealth.  I  do  not  know  of  my  own 
knowledge  that  Mr.  Abraham  Lopez  was  the  owner  of  certian  cast 
iron  houses  that  were  in  charge  of  Jonas  P.  Levy,  at  New  Orleans, 
in  1839  ;  but  I  know  that  Jonas  P.  Levy,  who  was  a  commission  mer- 
chant, had  in  his  possession  for  sale,  in  that  year,  certain  cast  iron 
houses.  I  cannot  minutely  describe  them,  though  I  examined  them. 
I  do  not  know  that  Mr.  Jonas  P.  Levy  told  me  that  Mr.  Abraham 
Lopez  was  the  owner  of  the  cast  iron  houses  ;  but  I  know  from  Mr. 
Lopez  that  Mr.  Levy  had  property  of  various  kinds  belonging  to  Mr. 
Lopez  in  his  hands. 

'*  The  circumstances  which  induced  me  to  examine  the  iron  houses 
were  these:  In  the  spring  of  the  year  1839,  I  consigned  to  Mr.  Jonas 
P.  Levy  a  hundred  and  odd  thousand  dollars  in  specie.  Mr.  Levy 
was  at  that  time  doing  business  as  a  commission  merchant  in  New 
Orleans.  I  went  from  the  United  States  ship  Yandalia,  which  I  then 
commanded,  and  which  was  then  lying  off  the  southwest  pass,  up  to 
New  Orleans  to  see  that  the  above  amount  of  specie  was  disposed  ac- 
cording to  my  instructions.  While  in  New  Orleans  I  incidently 
remarked  to  said  Levy  that  I  intended  to  divide  my  large  estate  in 
Virginia  into  several  smaller  farms,  and  to  build  a  house  upon  each 
farm.  Mr.  Levy  replied,  'I  have  for  sale  some  cast  iron  houses  which 
will  suit  you  exactly,'  and  requested  me  to  go  with  him  and  examine 
them.  I  had  never  heard  of  or  seen  iron  houses,  and  so  I  went  with 
him  and  saw  a  large  quantities  of  parts  of  houses,  frames,  sidings,  &c., 
piled  up  in  the  end  of  a  lot  adjoining  the  warehouse  of  said  Jonas  P. 
Levy.  I  was  deterred  from  purchasing  by  the  price  asked,  the  cost 
of  transportation  to  Virginia,  and  they  were,  besides,  much  too  large. 
I  don't  rememder  what  size  they  were,  but  the  houses  I  intended  to 
construct  were  thirty-two  feet  (32)  by  thirty-two  feet,  (32,)  and  these 
iron  houses  were  very  much  larger.  I  do  not  remember  the  price  asked, 
nor  do  I  know  what  the  value  of  these  houses  were.  Fifteen  year 
have  passed  away  since  I  saw  them,  and  I  have  not  had  my  attention 
drawn  to  them  from  that  time  until  now.     I  do  not  know  that  they 
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were  sold  at  all.  I  do  not,  of  my  own  knowledge,  know  what  became 
of  them,  id  where  they  were  exported,  nor  to  whom  they  belonged.  I 
do  not  know  what  the  difference  in  the  value  of  the  iron  houses  was 
in  New  Orleans  and  Laguna ;  but,  judging  from  the  price  I  was  com- 
pelled to  give  for  articles  which  I  purchased  when  I  was  in  Laguna, 
1839,  in  command  of  the  United  States  ship  Vandalia,  they  must  have 
been  worth  three  hundred  per  cent,  more  in  Laguna  than  in  New 
Orleans.  They  oould  not  at  that  time  have  been  manufactured  in 
Laguna  for  their  weight  in  gold.  There  were  no  foundries  or  iron 
manufactures  there.  I  cannot,  however,  say  what  their  value  was 
in  Mexico.  I  was  not  acquainted  with  the  customary  price  for  iron 
castings  in  Mexico." 

5.  The  ex  parte  affidavit  of  Asahel  8.  Levy. 

This  witness  says:  ^*  In  the  year  1840,  in  the  month  of  December, 
I  arrived  at  New  Orleans  ;  and  I  lived  from  that  time  until  the  end  of 
the  month  of  March,  or  beginning  of  April,  in  the  house  and  with 
the  family  of  my  uncle,  Morton  P.  Levy,  who  at  that  time  was,  to- 
gether with  said  Jonas  P.  Levy,  engaged  in  mercantile  business  in 
New  Orleans.  They  were  commission  merchants  and  ship-chandlers. 
Their  store  was  upon  the  front  levee ;  and  said  Jonas  P.  Levy  and 
Morton  P.  Levy  and  family  were  living  over  the  said  warehouse.  While 
in  New  Orleans,  I  recollect  to  have  seen  a  large  pile  of  iron  castings, 
frames  and  sidings  for  cast  iron  houses,  lying  in  a  lot  adjoining  the 
said  warehouse.  The  castings  were  there  when  I  left  for  the  north. 
I  do  not  know  anything  about  the  ownership  ol*  said  cast  iron  houses 
but  I  know  that  they  were  in  possession  of  my  said  uncle,  J.  P.  Levy, 
and  that  he  had  them  for  sale." 

6.  The  ex  parte  affidavit  of  Joseph  M.  Levy. 

This  witness  says ;  '*  I  was  in  New  Orleans  in  the  months  of  Jan- 
nary,  February^  and  March,  of  the  year  ^.841,  and  while  there  I  was 
very  frequently  at  the  house  of  J.  P.  Levy  and  M.  P.  Levy,  and  saw 
a  large  pile  of  castings  for  cast  iron  houses^  which  I  understood  were 
in  possession  of  Mr.  Jonas  P.  Levy. 

*  *  I  do  not  remember  how  many  houses  there  were,  nor  do  I  know 
their  value.  They  were  piled  up  on  a  lot  adjoining  the  warehouse  of 
the  said  J.  P.  Levy  and  M.  P.  Levy,  and  they  were  there  when  I  left 
New  Orleans  in  April,  1841. 

7.  The  report  of  Domingo  Echagary  to  the  Secretary  of  War  and 
Marine,  in  Mexico,  dated  Jalapa,  February  14,  1850. 

It  is  as  follows  :  '*  Being  in  receipt  of  your  excellency's  esteemed 
note  of  the  6th  instant,  relative  to  certain  pieceis  of  cast  iron  machinery 
which  were  rolled  into  the  water  in  the  river  Tabasco,  I  have  the 
honor  to  inform  you,  in  reply,  that  among  the  various  means  of  de- 
fence to  which  I  resorted  in  that  State,  in  order  to  repel  the  invasion 
of  the  naval  forces  of  the  United  States,  was  the  construction  of  a  par- 
apet of  sand-bags  at  Acachapau,  a  pass  which,  while  it  served  as  an 
advanced  position  to  the  other  fortifications,  would  have  been  the 
means  to  annoy  the  enemy  by  its  fire,  and  impede  his  advance  up  the 
river,  but  as,  in  order  to  accomplish  this  object,  it  was  indispensably 
necessary  to  form  an  obstruction,  I  gave  orders  for  the  construction  of 
a  dyke  clode  to  said  breastwork,  so  that  its  fire  might  be  effective* 
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''As  the  old  caDoes  and  other  articles  collected  together  for  this 
purpose  were  not  sufficient  for  the  construction  of  this  work,  my  atten- 
tion was  directed  to  some  pieces  of  cast  iron  which  were  lying  at  the 
corner  of  a  lot,  outside  of  its  fence,  which  appeared  to  be  useless  from 
their  rusty  condition,  in  consequence  of  being  more  than  half  covered 
with  earth,  without  any  wooden  boxes  or  other  protection  to  preserve 
them  from  the  weather.  Upon  this  information  I  made  efforts  to  as- 
certain their  owner,  or  whoever  had  charge  of  them,  for  the  purpose 
of  purchasing  them  and  paying  their  value,  as  it  was  done  for  the 
other  articles  which  were  taken  for  the  fortification.  Not  having  suc- 
ceeded in  finding  him,  however,  I  refrained  from  taking  them ;  but  the 
governor  and  the  chief  of  the  department  having  placed  them  at  my 
disposal  as  soon  as  they  had  obtained  information  of  my  wishes  and 
their  object,  I  made  use  of  them  in  said  work,  but  havejiever,  however, 
up  to  the  present  time,  known  under  what  conditions  they  were  de- 
livered, for  during  the  whole  time  I  discharged  th^  duties  of  comman- 
dant general  of  this  district,  neither  Mr.  Jonas  P.  Levy,  nor  any  one 
else  representing  his  property,  ever  made  any  application.  As  to  the 
fact  of  boxes  containing  machinery  having  been  thrown  into  the  river 
Tabasco,  for  the  purpose  aforesaid,  such  is  not  the  case,  for  the  above 
mentioned  pieces  were  found  loose  in  the  condition  which  has  been 
stated,  and  had  they  been  put  up  in  boxes,  they  would  have  been  found 
in  storehouses,  and  not  in  the  street  completely  abandoned,  as  can  be 
learnt:d  from  the  civil  authorities  al)ove  mentioned  and  from  the  colonel 
of  the  national  guard,  Don  Ciaro  Hidalgo,  who  constructed  the  dyke, 
but  in  deference  to  truth,  I  must  state  to  you  that  the  pieces  referred 
to,  on  account  of  their  great  weight,  contributed  in  the  greatest  degree 
to  give  solidity  to  the  dyke,  having  thereby  effected  the  detention  of 
the  invading  vessels  for  twenty-four  hours,  the  latter  being  occupied 
during  that  time  in  removing  said  obstructions,  which  they  succeeded 
in  accomplishing  by  means  of  machinery  they  brought  with  them  for 
the  purpose,  and  after  having  suffered  during  the  whole  of  that  time 
from  the  fire  of  our  troops." 

8.  The  statement  of  Gregorio  Paylo,  in  a  communication  to  the 
Secretary  of  War  and  Marine,  in  Mexico,  dated  April  11,  A.  D. 
1851. 

He  says:  ''In  compliance  with  the  request  you  have  been  pleased 
to  addreFs  to  me,  and  having  procured  the  necessary  data  to  this 
matter,  which  up  to  the  present  time  has  not  been  in  possession  of 
the  government,  it  appears  that  the  iron  machinery  in  question  con- 
sisted of  some  heavy  and  loose  portions  of  a  building  which  were  found 
in  one  of  the  principal  streets  of  this  city,  and  are  the  same  that  were 
thrown  into  tne  water  at  a  place  in  this  river  Guihalua,  called  Aca- 
chapan,  for  the  purpose  of  obstructing  the  American  invasion  in  the 
progress  of  their  vessels  to  this  city." 

9.  The  ex  parte  affidavit  of  Augustus  Leon  Lobach. 

This  witness  says :  ''That  at  the  time  the  events  hereinafter  recorded, 
and  to  which  he  deposes,  took  place,  deponent  resided  at  San  Juan 
Baptiste  de  Tabasco,  and  was  then  and  there  liquidating  the  affairs 
of  a  mercantile  firm  in  which  he  was  interested.  Deponent  further 
says,  that  he  has  no  interest  in  any  claim  whatever  of  Captain  Jonas 
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P.  lievy,  nor  adj  contingent  interest  in  the  same ;  and  that  he  is  not 
the  agent  or  attorney  of  the  said  claimant,  Capt.  Jonas  P.  Levy,  or 
of  any  person  having  an  interest  in  any  claim  of  said  claimant. 
Said  deponent  further  says,  that  in  or  about  the  spring,  or  early  part 
of  the  summer,  the  year  1846,  he  personally  knew  that  Captain  Jonas 
P.  Levy,  then  at  the  city  of  Tabasco,  was  possessed  of  certain  iron 
houses,  which  lay  in  parts  in  a  vacant  lot  opposite  to  deponent's 
residence  in  said  city,  and,  as  deponent  to  the  best  of  his  recollection 
can  state,  also  some  machinery,  lying  in  the  same  place,  all  of  which 

Eroperty  was  placed  by  said  claimant  under  the  supervision  of  the 
ouse  in  which  he  has  stated  he  was  then  interested. 
*^  In  consequence  of  war  with  the  United  States  of  America,  the 
Mexican  authorities  passed  laws  requiring  American  citizens  to  retire 
about  twenty  or  twenty-five  leagues  from  the  coast,  or  quit  the 
country,  and  they  expelled  the  said  Captain  Jonas  P.  Levy  and  others 
from  the  same.  They  then,  as  the  deponent  witnessed  personally, 
forcibly  seized  npon,  took,  and  carried  away,  without  permission  of 
the  owners,  or  of  any  persons  for  such  owners,  the  iron  houses,  ma- 
chinery, and  property  hereinbefore  named,  and  threw  the  same  into 
the  Tabasco  river,  in  order  to  obstruct  the  American  fleet  from  coming 
up  to  the  town,  by  which  such  property  was  destroyed  or  rendered 
totally  valueless." 

10.  Another  ex  parte  affidavit  of  the  same  Augustas  Leon  Lobach. 
He  further  says :  '^  This  affiant  remembers  seeing,  while  he  was  in 

Tabasco,  and  at  the  breaking  out  of  the  war  between  the  United 
States  and  Mexico,  certain  iron  houses  and  machinery  which  belonged 
to  the  above  claimants,  lying  in  an  open  lot  in  said  city  of  Tabasco, 
which  said  iron  houses  and  machinery  were  thrown  into  the  river 
Tabosco,  by  order  of  the  Mexican  authorities,  to  prevent  the  American 
fleet  from  movibg  up  the  river.  , 

''This  affiant  further  says,  to  the  best  of  his  recollection  and  upoa 
his  belief,  that  the  number  of  parts  or  sections  of  said  iron  houses 
amounted  to  between  forty  and  sixty. 

*'  I  his  affiant  further  says,  that  there  was  a  very  large  bulk  of  the 
machinery  of  which  he  has  spoken.  Among  these  things  was  an  iron 
roller  about  twelve  feet  high,  and  about  one  foot  in  diameter,  but  he 
cannot  at  this  time  remember  to  particularize  any  further." 

11.  The  ex  parte  affidavit  of  William  Lobach. 

He  says:  ''That  at  the  time  the  events  took  place  in  regard  to 
which  he  now  deposes,  he  resided  in  San  Juan  de  Baptiste  Tabasco,  in 
the  republic  of  Mexico,  and  was  at  that  time  a  merchant,  doing  busi- 
ness at  the  place  last  named  \  *  *  *  that  certain  iron  houses 
belonging  to  the  claimants  were  taken  by  the  authorities  before  men- 
tioned, and  thrown  into  the  river  to  prevent  an  American  fleet,  under 
Commodore  Perry,  from  coming  up  to  the  town  ;  that  this  happened 
at  Tabasco," 

12.  Letter  from  Lobach  &  Co.  to  Jonas  P.  Levy,  dated  Tabasco, 
August  3,  184T. 

They  say  "  the  iron  house  belonging  to  you  was,  at  the  advice  of 
Mr.  Manuel  Garaffie,  thrown  into  the  river,  at  Acachapan  to  obstruct 
the  American  man-of-war  in  coming  up.     Mr.  Chabot  and  other  pec- 
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sons  were  witDesses  to  the  fact,  and  will  give  their  testimony  when- 
ever you  should  want  it.  *  *  *  The  corn-raill,  on  which  we 
advanced  you  nine  dollars  last  year,  before  you  left  this,  we  have  not 
been  able  to  sell,  and  hold  it  at  your  disposal." 

13.  The  ex  parte  affidavits  of  A.  W.  Hart  and  William  H.  Place, 
and  the  annexed  statement  of  John  F.  Bodman  and  H.  B.  Dunham 
&  Co. 

The  subjoined  statement  was  submitted  to  those  persons : 

^^  Three  cast  iron  houses,  90  feet  long  each,  with  all  ' 

their  appurtenances,  braces,  bolts,  &c $15,000  00 

^'  All  the  framing  of  a  sugar  house,  weighing  ten  tons, 

at  ten  cents  per  pound 2,240  00 

*'  Freight  from  New  Orleans  to  Laguna,  on  thirty  tons 

of  above  castings 1,800  00 

*'  Freight  on  same  from  Laguna  to  Tabasco 1,000  00 

*^  Three  tons  of  iron  moulds,  at  ten  cents  per  pound...  672  00 
"Interest  for  four  years,  at   6   per  cent.,  on  above 

amount 4,970  88 

"Four  years'  gain  on  said  machinery 2,400  00 

49,682  88" 


A.  W.  Hart  says :  "  I  could  not  build  three  cast  iron  houses  90 
feet  long,  22  feet  front,  and  2^  stories  high,  for  less  than  $6,000  or 
$6,000  per  house,  delivered  here." 

"  From  inquires  I  have  made,  the  charge  of  freight  from  New 
Orleans  to  Laguna,  and  Laguna  to  Tabasco,  is  about  the  rate.  I  built 
a  two  story  iron  house,  20  by  40,  for  $2,500,  built  of  wrought  iron 
supports  and  beams,  and  sheet  iron  sides,  doors,  and  windows ;  and 
it  was  by  contract.  I  found,  on  completion,  that  my  contract  fell 
short  of  actual  cost  $600  and  upwards." 

William  H.  Place  says :  That  he  is  a  machinist,  and  is  familiar 
with  the  prices  and  value  of  the  castings  mentioned  in  the  foregoing 
schedule,  and  that  the  prices  per  pound  charged  in  said  schedule  are 
not  up  to  the  full  prices  and  value  of  said  castings  in  Mexico." 

John  F.  Bodman  says:  "This  will  certify  my  examination  of  the 
within  bill,  anl  I  feel  free  to  state  that  I  do  not  consider  the  charges 
at  all  extravagant,  and  that  they  are  below  any  estimate  I  should 
have  made  of  wieir  cost." 

H.  B.  Dunham  &  Co.  say  :  "  We  concur  in  opinion  with  Mr.  Bod- 
man, and  think  the  charges  are  lower  than  the  said  iron  buildings 
could  be  delivered  in  this  city,  from  any  time  between  1842  and  the 
present.     We  have  erected  iron  buildings,  and  know  what  they  cost." 

14.  The  ex  parte  affidavits  of  Mrs.  Bebecca  P.  Levy  and  Mrs. 
Bachel  De  Burgh, 

These  witnesses  say :  "In  the  hands  of  the  Messrs.  Lobach  they 
left  three  iron  houses  and  the  machinery  for  the  sugar-house  and 
pottery,  which  had  been  brought  to  Tabasco  in  an  American  schooner, 
and  they  wera  obliged  to  abandon  their  brick-yard  and  pottery — the 
loss  of  which  brick-yard  and  pottery  was  at  least  $20,000. 
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"  The  iron  houses  and  machinery  were  thrown  into  the  river  by  the 
Mexican  government,  in  order  to  prevent  Commodore  Perry  from 
getting  up  the  river,  as  deponent  has  been  informed  by  letters  from 
the  Messrs.  Lobach  to  J.  P.  Levy.  Their  loss,  on  this  account,  can- 
not be  less  than  |30,000.'' 

16.  The  ex  parte  affidavit  of  Samuel  Archbold. 

He  says :  ^'  I  was  the  engineer  of  the  United  States  steamer  Vixen 
in  the  fall  of  1846,  and  ascended  the  river  Tabasco  in  her  at  that  time. 
I  recollect  very  well  that  it  was  reported  on  board  of  the  '  Pilot,'  and 
commonly  talked  of  among  the  officers,  that  the  Mexicans  had  thrown 
obstructions  in  the  river  to  impede  the  progress  of  the  ships,  and  that, 
among  these  obstructions,  were  iron  houses,  which  they  had  thrown 
into  the  river.  I  remember  the  iron  houses  particularly^  as  that  made 
an  impression  on  my  mind." 

16.  The  letter  of  Captain  M.  C.  Perry  to  the  Comptroller. 

He  says  :  '^  I  have  to  remark,  that  I  have  not  the  slightest  recollec- 
tion of  ever  having  given  to  Mr.  Levy  the  certificate  he  refers  to,  and 
am  pretty  certain  that  I  never  did. 

"With  regard  to  the  description  of  the  materials  placed  in  the 
channel  to  obstruct  the  passage  of  the  small  vessels  of  my  command, 
I  have  always  supposed  them  to  be  the  hulls  of  small  craft,  but  I  have 
heard  it  said  they  were  parts  of  an  old  steam  engine.  The  bottom  of 
the  river,  in  most  parts^  is  composed  of  mud,  and,  of  all  things,  one 
would  suppose  that  any  article  of  iron,  and  especially  detached  part« 
of  iron  houses,  would  be  the  last  that  would  be  used  for  such  purposes, 
as  the  latter  would  immediately  sink  below  the  surface  of  the  mud. 
The  officers  employed  in  sounding  the  channel,  and  from  whom  the 
best  information  can  be  obtained,  were  Lieutenants  Alden  and  May, 
of  the  navy. 

**  It  should  be  recollected  that  I  ascended  the  river  twice  to  the  city 
of  Tabasco— first,  in  the  fall  of  1846,  when  there  were  no  obstructions 
in  the  channel,  and  again  in  1847.  For  further  particulars  I  refer 
you  to  my  despatches,  giving  full  details  of  the  two  attacks  on  the 
dty.     These  may  be  found  in  the  congressional  documents." 

17.  The  letter  of  Lieutenant  May  to  the  Comptroller. 

He  does  not  know  that  any  obstructions  were  placed  in  the  river 
Tabasco  by  the  Mexicans  in  1847. 

18.  The  letter  of  8.  Ledyard  Phelps  to  the  Comptroller. 

He  says  that,  in  1847^  ''we  found  materials,  generally  supposed 
and  believed  to  have  been  hulks  and  small  craft,  sunk  in  the  channel 
of  the  river  to  prevent  the  passage  of  vessels,  which  obstruction  was 
defended  by  a  breastwork,  thrown  up  on  the  right  bank  of  the  stream, 
ascending  it. 

^'  I  have  no  recollection  of  having  heard  it  said  that  the  obstructions 
were  in  any  part  of  iron^  nor  did  I  hear  of  any  iron  houses  ;  on  the 
contrary,  I  was  in  and  about  the  Tabasco  river,  employed  blockading 
for  months  previous  and  subsequent  to  the  last  expedition  to  the  city 
of  Tabaisco,  and  knew  by  reports  received  at  Frontera,  a  town  near  the 
mouth  of  the  river,  that  obstructions  were  being  placed  in  its  chan- 
nels, and  that  fortifications  were  being  thrown  up  to  prevent  its  ascent 
by  our  vessels-of-war,  but  it  was  always  reported  tkey  were  Binkm^ 
Hift  Doc.  251 4 
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the  old  hulks,  barges,  canoes,  &c.,  collected  in  the  upper  waters  of 
the  river,  and  not  a  word,  as  I  believe,  was  said  about  iron  being  used." 

18.  The  letter  of  A.  Bigelow  to  the  Comptroller. 

He  says:  '*  I  can  only  say  that  I  was  with  the  expedition  which 
ascended  the  Tabasco  river,  under  command  of  Commodore  Perry,  in 
the  summer  of  1847. 

*'  There  were  obstructions  in  the  river  at  the  Falms,  some  ten  or 
twelve  miles  below  the  city  of  Tabasco,  which  retarded  the  vessels  for 
a  few  hours.  The  agitation  of  the  motion  produced  by  the  movement 
of  one  of  the  steamer's  wheels  caused  logs  or  timbers  to  rise  to  the  sur- 
face, and  the  vessels  were  enabled  to  pass  up. 

/'  I  recollect  hearing,  at  the  time,  that  the  obstruction  was  made 
by  sinking  iron  machinery,  or  house  frames,  but  I  know  nothing  of 
the  matter  of  my  own  knotoledge,  nor  did  I  ever  hear,  to  my  recollec- 
tion, anything  with  regard  to  the  ownership  of  the  material  used  in 
the  forming  the  obstruction." 

19.  'the  letter  of  the  collector  at  New  Orleans  to  the  Comptroller, 
dated  February  20,  A.  D.  1855. 

He  says:  ''The  import  clerk  of  this  department  had  made  the  most 
diligent  search  for  the  importation  entry  of  C€tst  iron  houses,  90  by  25 
feet,  and  2^  stories  high,  imported  from  Jamacia,  by  A.  Lopez,  esq., 
as  requested  in  your  letter  of  the  25th  December  last  and  even  before 
the  receipt  of  that  letter,  and  not  being  able  to  find  anything  approach- 
ing it  he  despaired  of  finding  it. 

*'  I  then  detailed  ttao  inspectors  whose  duty  I  made  it  to  find  every 
import  entry  made  by  A.  Lopez,  esq.,  or  Mr.  J.  P.  Ijevy,  and  after  a 
most  thorough  search  of  some  weeks,  they  have  succeeded  in  finding 
the  original  entry,  &c.,  a  copy  of  which  you  will  please  find  herewith 
enclosed,  of  three  cast  iron  houses,  weighing  100  lbs.  each,  the  duty 
of  which  was  only  |3." 

In  the  copy  of  the  invoice  accompanying  this  letter,  the  descrip- 
tion is  ''3  casks  iron  cottages"  valued  at  $200,  and  weighing  300  lbs. 
In  the  copy  of  the  ''entry"  the  description  seems  to  have  been 
written  at  first  "  three  casks  iron  cottases,"  and  afterwards  changed 
to  "  three  cast  iron  cottages."  But  in  the  argument  before  this  court 
it  was  assumed,  on  both  sides,  that  the  latter  was  the  proper  entry. 
It  was  suggested  by  the  counsel  for  the  petitioner  that  the  "102" 
meant  one  hundred  and  two  pieces^  and  not  one  hundred  and  two  del- 
lars.  But  if  this  had  been  the  case,  then  the  weight  would,  we  think, 
have  been  greater  than  300  lbs.  But  in  the  invoice,  which  was  sworn 
to  by  the  petitioner  himself  on  the  9th  day  of  April,  A.  D.  1840,  it 
plainly  appears  that  the  "  102"  meant  $102  ;  it  is  there  set  down  in 
the  column  of  dollars,  to  which  the  sign  of  "$"  is  annexed,  and 
added  up  in  that  column  with  the  other  sums  there  set  down,  making 
the  value  of  the  whole  invoice  $475.  The  invoice  appears  on  its  face 
to  have  been  made  at  Kingston,  Jamaica,  March  12,  A.  D.  1840, 
but  the  certificate  of  the  United  States  consul,  that  Jonas  P.  Levy  had 
made  oath  to  the  invoice^  bears  date  at  Kingston,  Jamaica,  March 
12,  A.  D.  1839.  The  other  entries  of  dates  on  the  papers  are  of 
1840.     Still  the  true  date  may  have  been  1839. 
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20.  Letter  of  James  Bogardus  to  the  Comptroller,  dated  at  New 
York,  November  29,  A.  D.  1854. 

He  says  :  ''I  would  reply,  that  sheet  iron  houses  have  been  made 
for  some  years  past,  principally  in  Liverpool,  and  were  used  for 
soldiers'  barracks.  They  were  rudely  made,  riveted  together  to  bars 
of  angle  iron,  or  secured  to  a  wooden  frame-work. 

"I  enclose  you  a  draft  with  description  of  a  corrugated  iron  ware- 
house, such  as  they  now  build  in  England  ;  it  is  an  improvement  on 
the  old  ones. 

^'  Mr.  Jordan  L.  Mott,  of  this  city,  used  plates  of  iron,  filled  up 
with  brick  for  the  first  story,  and  cast  iron  window  sills. 

^*  In  Pearl  street  there  were  cast  iron  columns  placed  under  a  build- 
ing, but  they  were  subsequently  removed  for  fear  that  the  supposed 
contraction  and  expansion  of  the  iron  would  loosen  the  brick-work 
and  cause  the  building  to  fall.  A  gentleman  of  Baltimore  got  a 
patent,  or  applied  for  one,  for  iron  columns  filled  in  with  brick,  the 
brick-work  extending  higher  than  the  top  of  the  column,  to  leave 
room  for  the  supposed  expansion  and  contraction  of  the  iron. 

"  I  read  a  report  in  a  paper  some  four  or  five  years  ago  of  the  arri- 
val of  a  ship  in  Boston  with  a  cast  iron  house  on  board.  Supposing 
that  they  were  then  building  them  in  England,  I  went  on  for  the 
purpose  of  c^eeing  it,  and  found  it  to  be  made  of  wrought  iron,  rivetted 
on  angle  iron — a  very  rude  tent. 

^^  There  were  not  any  cast  iron  houses  made  in  the  United  States, 
or  in  any  other  country,  as  early  as  the  year  1843.  I  spent  several 
years  travelling  through  Europe,  from  1836  to  1840,  and  during  that 
time  never  saw  any  building  of  cast  iron. 

**  The  first  cast  iron  building  erected,  as  far  as  I  could  ever  learn, 
was  my  factory,  which  is  90  by  25  feet,  five  stories,  corner  of  Centre 
and  Duane  streets,  New  York.     It  was  built  about  the  year  1847. 

**  This  building  completely  established  the  superiority  of  cast  iron 
as  a  material  for  building  purposes,  and  convinced  the  most  skeptical 
of  the  fallacy  of  the  objections  that  had  been  previously  ur^ed  against 
it.  Since  then  I  have  put  up  a  number  of  cast  iron  buildings  in  this 
city  and  elsewhere.  All  the  iron  buildings  in  Baltimore  and  Wash- 
ington were  erected  by  me.  Among  the  number,  are  Adams  &  Co's 
Express  building  in  both  cities,  the  Sun  building  and  Mr.  Larrabie's 
building  in  Baltimore.  I  am  now  engaged  in  putting  up  a  building 
for  Messrs.  Harper  &  Brothers,  in  this  city,  and  finishing  other  con- 
tracts. Messrs.  Harpers'  building  is  to  be  130  feet  front,  entirely 
fire-proof,  with  iron  beams  and  girders." 

21.  A  certificate  of  the  British  consul  for  the  State  of  Pennsylvania. 

He  certifies,  *'  at  the  request  of  Captain  Jonas  P.  Levy,  that  a  large 
cast  iron  barrack  was  erected  for  the  accommodation  of  the  troops  at 
Nassau,  Bahamas,  previous  to  my  arrival  as  governor  and  commander- 
in-chief  of  that  colony,  in  May,  1844.'* 

The  Comptroller  in  his  decision,  (printed  copy,  p.  51,)  says: 
''  Having  expressed  my  doubts  in  the  early  part  of  the  investigation 
to  Mr.  Levy,  or  to  some  one  who  informed  him  of  it,  whether  cast 
iron  houses  were  constructed  as  early  as  1843,  he  referred  me  to  the 
Mechanics'  Magazine,  vol.  19,  1833  ;  also  to  vol.  38,  p.  160,  1843. 
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^'  I  have  obtained  the  books  from  the  Patent  Offioe.  The  first  gives 
a  description  of  an  '  iron  conservatory,  constructed  by  Messrs.  W.  &  D. 
Baily,  for  Mrs.  Beaumont,  of  Britton  Hall/  and  erected  in  1827.  It 
was  100  feet  in  diameter,  and  60  feet  high.  It  was  constructed  en- 
tirely of  cast  and  wrought  iron  ;  all  the  perpendicular  supports  being 
of  the  former,  and  all  the  sash,  bars  composing  the  ribs  of  the  roo^ 
of  the  latter  material. 

^'  Most  of  the  cast  iron  that  is  seen  are  the  posts  at  the  doors  of 
entrance,  and  the  windows  that  are  on  either  side  of  the  door.  It  is 
surmounted  by  a  dome,  and  has  the  appearance,  as  represented  by  the 
plate,  of  an  ice-house  top.  Very  little  of  it  was  cast  iron,  if  any, 
except  the  upright  posts. 

^^The  iron  work  cost  between  £3,000  and  £4,000,  and  the  whole 
upwards,  as  was  believed,  of  £14,000. 

'^  Mrs.  Beaumont  died  in  1832,  when  it  was  sold  at  auction,  and 
brought  about  £600.  « 

^'  The  reference  in  vol.  38  is  a  notice  from  the  Liverpool  Albion,  of 
a  large  mansion  of  iron  plates  then  being  erected.  Whether  the 
plates  were  cast  or  rolled  iron  is  not  stated.  It  was  to  be  transported 
to  Africa,  to  be  used  as  a  palace  by  one  of  the  native  kings.  The 
third  story  was  to  contain  the  grand  suite  of  state  apartments,  twelve 
feet  high,  in  which  his  sable  majesty  would  give  his  state  audiences. 
Whether  it  wan  put  together  is  not  stated." 

22.  A  letter  from  Charles  H.  Stewart  to  the  Comptroller,  dated  at 
New  York,  January  19,  A.  D.  1855. 

This  letter  was  sent  to  this  court  from  the  Treasury  Department ; 
but  it  is  not  noticed  by  the  Comptroller  in  his  printed  decision.  We 
make  from  it  the  following  extracts:  "I  have  seen  E.  Delafield 
Smith,  the  notary  public,  who  took  the  depositions  of  the  Messrs. 
Lobach.  He  had  not  previously  known  the  witnesses.  They  were 
brought  to  him,  or  he  to  them,  by  Mr.  Asahel  S.  Levy,  son  of  the 
claimant,  and  a  lawyer  of  this  city.  They  gave  their  testimony  with 
reluctance,  which  he  believed  was  not  assumed,  and  was  satisfied  of 
their  credibility  by  references  given  him  and  inquiries  he  made.  He 
knew  no  more,  and  knew  nothing  of  the  parties  since,  nor  their 
residence. 

^'I  then  waited  on  Mr.  A.  S.  Levy,  and  learned  from  him  that 
William  Lobach  was  in  this  city,  member  of  the  firm  of  Lobach  & 
Schepler,  merchants,  in  Beaver  street  I  waited  on  Mr.  Lobach. 
Augustus  Leon  Lobach  is  his  brother,  and  is  now  in  London.  Wil- 
liam is  apparently  of  entire  credibility  and  respectability,  and  their 
establishment  indicative  of  first  class  mercantile  business.  He  was 
in  Tabasco  when  Levy's  castings  were  there ;  often  saw  them  ;  they 
lay  in  a  pile  or  heap  together ;  understood  they  were  a  house  or  houses, 
but  did  not  know  the  tSLCt ;  Mr.  Levy  had  so  called  the  cctstings  ;  did 
not  take  particular  notice  of  them ;  could  not  describe  any  part  of 
them  ;  paid  no  attention,  had  no  reason  for  so  doing ;  could  not  de- 
scribe the  height  or  bulk  of  the  lot ;  left  Tabasco  in  1845  ;  was  not 
there  at  the  time  of  the  alleged  throwing  of  them  into  the  river  ;  only 
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heard  of  that  fact,  and  his  deposition  as  to  that  was  founded  entirely 
on  the  report  of  others. 

^^  I  have  also  seen  Mr.  Bogardus,  and,  in  addition  to  the  facts  men- 
tioned in  his  letter  on  your  files,  ascertained  as  follows :  The  barracks,, 
or  tents,  used  by  England  prior  to  1847,  and  which  Mr.  Bogardus 
found  to  be  the  only  kind  of  iron  buildings  in  use  there,  were  made 
of  '  corrugated  galvanized  iron ' — a  kind  of  fluted  pattern,  in  sections 
of  any  required  length  for  height  of  the  story,  and  three  feet  wide. 
This  species  admits  of  convenient  packing,  and  of  the  most  light 
kind  of  iron.  A  house  built  of  such — the  iron  only  one-eighth  of  an 
inch  thictk,  (which  is,  of  course,  too  thin  for  any  practical  use,  especially 
in  a  large  building,)  22  feet  by  90,  two  and  a  half  stories,  (calling 
the  stories  eight  feet  each,  and  the  half  story  six  feet,  which  are  low 
estimates,)  would  weigh  24,640  pounds,  or  about  20^  tons,  without 
any  allowance  for  bolts,  braces,  &c.,  which  are  very  weighty.  Iron 
one-eighth  inch  thick  weighs  five  pounds  the  square  foot  superficial. 
The  number  of  pieces  in  such  a  building  would  be  very  numerous. 
According  to  his  data  they  would  be  over  200.  All  this  is  the  esti- 
mate for  one  house  only.  Mr.  B.  could  not  think  of  any  other  kind 
of  house  which  it  was  likely,  or,  indeed,  possible,  to  have  prior  to  1847. 
The  only  thing  approximating  to  it  were  some  frames  cast  in  New 
York,  some  years  prior,  for  a  light-house  abroad ;  but  they  did  not 
constitute  a  house.     *        ♦        *        * 

^'  As  to  these  parties  only  one  is  to  be  found  at  present,  Mr.  Dun- 
ham. I  saw  him.  He  has  but  an  indistinct  recollection  of  signing 
that  paper.  Many  rc'i  are  presented  to  him.  He  only  rave  his 
statement  on  tig  axes  and  tacts  submitted  to  him  as  correct.  He  knew 
nothing  about  their  truth.  But  IF  HOUSES  of  the  size  stated  were 
built,  the  estimate  was  low,  very  low — too  low  ;  for  each  house  would 
be  worth  more  than  the  sum  stated  for  the  three  ;  in  fact,  would  have 
cost  them,  according  to  his  estimate,  some  $20,000  ecich.  Twenty 
tons  per  house  would  have  been  an  exceedingly  light  weight.  Ten 
cents  a  pound  for  finished  and  fitted  castings  was  not  unreasonable. 
It  was  he  who  built  the  iron  light-houses  alluded  to  by  Mr.  Bogardus. 
Mr.  Dunham  called  them  houses^  and  said  that  iron  houses  were  built 
many  years  prior  to  1847  ;  but  he  did  not  instance  any  except  the 
above,  and  said  they  were  very  di£ferent  from  the  houses  now  used. 
He  did  not  recollect  who  handed  him  the  paper  to  sign,  nor  know  any 
other  signer  thereon  but  Rodman,  who  had  failed  and  gone  South." 

23.  All  'Hhe  documents  and  proofs "  touching  the  other  items  of 
the  petitioner's  claim,  which  have  been  already  noticed. 

24.  The  petitioner  read  in  evidence,  with  the  consent  of  the  Solici- 
tor, the  ex  parte  affidavits  of  John  De  Flaigne,  Charles  Butterfield, 
and  Joaquin  S.  Shiels  and  a  letter  from  H.  A.  Adams  to  him,  dated 
August  12,  A.  p.  1855. 

tlohn  D^  Flaigne  says  that  he  has  resided  in  Tabasco  twelve  and  a 
half  vears,  from  1840  to  1846,  and  from  1848  to  the  time  at  which  he 
testined  that  the  Messrs.  Levy  owned  cast  iron  houses  in  that  city. 
''  I  saw  them  in  that  city,  near  Commercial  street,     I  don't  know  how 
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large  they  were ;  but  the  pieces  were  very  large  and  numerous,  and 
were  a  novelty  there.  They  could  not  be  made  in  Mexico,  and  had 
to  be  imported.  All  kinds  of  iron  work  and  castings  were  then  ex- 
cessively high  in  Tabasco. 

"I  know  that,  by  order  of  Colonel  Domingo  Echagary,  who  was 
then  the  Mexican  military  commandant  of  their  force  there,  in  Oc- 
tober, 1846,  they  were  taken  away  and  cast  into  the  river  Tabasco,  in 
front  of  the  Palm  Trees,  near  Acachapan,  to  prevent  and  hinder  the 
United  States  forces,  under  Commodore  Perry,  from  coming  up  to  attack 
the  said  city  of  Tabasco,  which  proved  a  very  serious  impediment  to 
the  progress  of  said  United  States  forces." 

Joaquin  S.  Shiels  says,  in  answer  to  questions,  as  follows  : 

3.  Question.  "  In  what  years  did  you  know  Jonas  P.  Levy  and  his 
brother,  Morton  P.  Levy,  and  his  family  in  Laguna?"  Answer.  "  In 
the  years  1843  and  1844." 

4.  Question.  "  Do  you  recollect  the  arrival  of  the  British  schooner 
*Sea  Bird,'  Grant  master,  at  Laguna?"  Answer.  "I  recollect  the 
arrival  of  said  vessel  in  1843." 

5.  Question.  "What  do  you  recollect  of  a  portion  of  this  vessel's 
cargo?"  Answer.  "  Having  some  cast  iron  frames  for  houses,  when 
they  were  discharged  near  my  father's  house." 

6.  Question.  *'Do  you  recollect  of  seeing  a  large  pile  of  pieces  of 
cast  iron  for  frames  of  houses  being  discharged  from  the  said  schooner, 
and  piled  on  the  beach,  near  the  guard-house,  adjacent  to  your  father's 
property,  where  he  then  lived?"     Answer.  *' I  did  see  it." 

7.  Question.  ''Do  you  recollect  where  they  were  removed  to,  and 
whom  they  belonged  to?"  Answer.  "  I  do  not  know  where  they 
were  removed  to,  but  belonged  to  J.  P.  Levy." 

8.  Question.  ''Were  iron  castings  dear  or  cheap  in  Laguna? 
What  were  they  worth  per  pound  ?"  Answer.  "  They  were  dear,  for 
there  is  no  foundry  in  the  place." 

9.  Question.  "Did  you  know  William  Hubotter  in  Laguna? 
Was  he  considered  a  sober  and  good  man  in  Laguna  when  the  Messrs. 
Levy  resided  there?"  Answer.  "I  do  know  Mr.  W.  Hubotter  as  a 
person  in  the  habit  of  taking  more  liquor  than  is  considered  healthy, 
and,  of  course,  was  the  consequence  of  being  sometimes  inebriated." 

10.  Question.  "Do  you  know  the  cause  of  his  being  discharged 
from  the  house  of  Messrs.  Gatiner  Leo  ?"     Answer.  "  I  do  not." 

11.  Question.  "  Please  state  anything  else  you  may  know  in  this 
case."  Answer.  "  I  recollect  that  Messrs.  Levy  used  to  keep  a  store 
in  Laguna." 

Charles  Butterfield,  in  answer  to  questioiis,  says  as  follows :  3. 
Question.  "  What  years  were  you  in  Laguna^  or  the  island  of  Car- 
men?"    Answer.  '*  In  the  year  1843." 

4.  Question.  "  Did  you  know  Jonas  P.  Levy  and  Morton  P.  Levy 
and  his  family  there?"  Answer.  "I  did  know  the  parties  above 
mentioned." 

5.  Question.  "What  business  did  the  Messrs.  Levy  carry  on  there?" 
Answer.  "Merchants  and  storekeepers." 

6.  Question.  "  Did  you  ever  see  on  the  Messrs.  Levy's  premises  at 
Laguna  any  frames  for  cast  iron  houses  and  other  machinery,  and 
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what  quantity  do  you  suppose  that  was?"  Answer.  '^  Don't  recol- 
lect the  quantity — according  to  the  best  of  my  knowledge,  a  very 
large  pile." 

7.  Question.  **What  would  be  the  price  of  iron  castings  in  that 
country  at  or  about  the  years  1843  to  1847,  inclusive,  per  pound?" 
Answer.  "  Do  not  know  the  price,  but  believe  them  to  have  been  very 
dear  or  high — probably  about  fifteen  cents  per  pound." 

8.  Question.  "  Please  state  anything  else  you  may  know  relative 
to  this  claim?"     Answer.  *'  I  do  not." 

H.  A.  Adams  says:  ^^In  answer  to  your  inquiries  respecting  the 
obstructions  in  the  Tabasco  river  at  the  time  it  was  ascended  by  the 
force  under  the  command  of  Commodore  Ferry,  (June,  1847,)  I  can 
only  say,  that  there  were  obstructions  in  the  river  at  the  Seven  Palms, 
which  were  partly  removed  by  Capt.  Taylor,  and  consisted,  in  part,  as 
I  afterwards  heard,  of  the  frame  of  an  iron  house.  I  did  not  see 
what  was  taken  from  the  river,  and  only  speak  from  some  vague 
report  which  I  heard  at  the  time." 

No  other  '*  proofs"  touching  the  fourth  item  of  the  petitioner'a 
claim  have  been  adduced  by  either  party. 

We  have  seen  that  the  petitioner  solemnly  stated  to  the  Comptrol- 
ler  that  the  iron  houses  and  machinery  for  which  he  now  claims 
oompensation  were  shipped  at  New  Orleans  in  the  British  schooner 
''Sea  Bird,"  in  the  year  1843,  and  that  he  purchased  the  iron  houses 
from  A.  Lopez,  esq.,  at  New  Orleans,  in  February  or  March,  A.  D. 
1843.  We  assume  that  this  statement  is  true  ;  and  in  doing  so,  we 
certainly  do  no  injustice  to  the  petitioner.  It  is  indubitably  conclu- 
rive  against  him.  It  being  his  own  free  and  voluntary  statement,  he 
could  not  be  permitted  to  contradict  or  to  deny  it.  But  if  it  be  true, 
then  it  follows,  as  a  necessary  consequence,  that  so  much  of  the  fore- 
going evidence  as  is  inconsistent  with  it,  is  qtuxjui  this  case  untrue. 

It  is  also  true,  that  A.  Lopez,  esq.,  imported  into  the  port  of  New 
Orleans,  in  the  year  1840,  three  casks  of  iron  cottages,  or  three  cast 
iron  cottages  ;  that  they  cost  at  Kingston,  Jamaica,  one  hundred  and 
two  dollars ;  that  their  weight  was  300  lbs. ;  and  that  the  duty  paid 
npon  them  was  three  dollars.  It  is  also  true,  that  it  does  not  appear 
from  the  evidence  in  this  case  that  A.  Lopez  was  ever  the  owner  of 
any  other  iron  cottages,  or  any  other  iron  houses.  Hence,  we  deduce 
the  conclusion  that  these  were  the  iron  houses  which  the  petitioner 
purchased  from  A.  Lopez,  esq.,  in  February  or  March,  A.  D.  1843. 
We  cannot,  otherwise,  from  the  evidence  submitted  to  us,  maintain 
the  truth  of  the  petitioner's  statement. 

We  consider  it  also  established  by  the  evidence,  that  "all  the 
goods,  wares,  merchandise,  and  specie  shipped  by"  the  petitioner  on 
board  the  "Sea  Bird,"  were  worth  at  New  Orleans,  when  they  were 
shipped,  $2,845  60,  and  no  more,  and  that  the  shipment  consisted, 
in  part,  of  one  hundred  and  six  pieces  of  castings,  weighing  11,200 
lbs  ,  and  valued  at  $336  ;  three  barrels  and  two  kegs  of  butts, 
weighing  1,800  lbs.,  and  valued  at  $64;  and  one  set  of  tools,  valued 
at  $300;  making  an  aggregate  in  weight  of  13,000  lbs.,  and  in 
value,  of  $690,  The  petitioner  cannot  object  to  this  conclusion,  be- 
cause it  18  in  exact  accordance  with  his  own  export  manifest)  teii- 
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•dered  on  his  own  oath.  We  think,  too,  that  it  is  a  fair  deduction 
from  the  premises,  that  the  iron  houses  purchased  hy  the  petitioner 
of  A.  Lopez  constituted  a  part  of  the  castings  shipped  by  him  on 
board  the  ''Sea  Bird,"  and  mentioned  in  his  export  manifest.  Unless 
this  be  true,  the  statement  made  by  the  petitioner  to  the  Comptroller 
.and  the  export  manifest  would  be  irreconcilable  with  each  other. 

What  portion  of  the  above  shipment  was  machinery,  does  not  dis- 
tinctly appear ;  but  whatever  it  was,  must  have  been  included  in 
the  manifest  under  ''castings,"  or  "butts,"  or  "tools." 

We  are  also  of  the  opinion  that  it  appears  from  the  evidence  that 
the  iron  houses  and  machinery  shipped  by  the  petitioner  at  New 
Orleans  on  board  the  "Sea  Bird,"  in  May,  A.  D.  1843,  arrived  and 
were  delivered  at  Laguna  on  or  about  the  6th  day  of  June,  in  that 
jear ;  and  that  afterwards  they,  or  some  portion  of  them,  were  re- 
moved to  the  city  of  Tabasco.  How  they  were  conveyed  to  Tabasco 
•does  not  clearly  appear ;  the  evidence  on  this  point  is  conflicting. 
It  is  also  shown  by  the  evidence  that  the  iron  houses  and  machinery, 
or  whatever  portion  of  them  was  lying  partly  covered  with  earth  in 
the  streets,  or  on  a  lot,  in  Tabasco  in  the  summer  of  1847,  were 
thrown  by  the  Mexicans  into  the  river  Tabasco.  But  it  also  appears 
from  the  evidence,  in  a  manner  which,  as  this  case  now  stands,  is 
<x>nclusively  binding  on  the  petitioner,  that  the  iron  houses  and 
machinery,  or  the  parts  of  iron  houses  and  machinery,  which  were  so 
thrown  into  the  river  Tabasco  by  the  Mexicans  in  the  summer  of  the 
year  1847,  cotUd  not  have  eocceeded  in  weight  13,000  lbs.,  and  in  value, 
at  New  Orleans,  in  May,  A.  D.  1843,  the  sum  of  $690. 

The  board  of  commissioners  allowed  the  petitioner  for  this  item  of 
his  claim,  the  sum  of  $3,000  principal  and  $675  interest. 

The  only  witnesses  who  testify  directly  as  to  the  value  of  the  iron 
thrown  into  the  river  are  Mrs.  Rebecca  P.  Levy  and  Mrs.  Rachel  De 
Burgh,  Benedict  de  Angelo  and  Charles  Butterfield.  Mrs.  Levy  and 
Mrs.  De  Burgh  say:  "Their  [the  Messrs.  Levy's]  loss  on  this  ac- 
<;ount  cannot  he  less  than  $30,000."  How  they  arrived  at  this  esti- 
mate does  not  appear.  They  must  have  included  in  it  something 
more  than  the  mere  value  of  the  iron  houses  and  machinery.  We  do 
not  believe  that  they  meant  to  say  that  iron  houses  and  machinery, 
weighing  not  more  than  13,000  pounds,  which  were  worth  at  New 
Orleans  in  May,  A.  D.  1843,  not  exceeding  $690,  were  worth  $30,000 
at  Tabasco  in  the  summer  of  1847. 

Benedict  de  Angelo  says :  "  I  should  think  that  the  value  of  said 
castings  and  machinery  in  that  country  would  be  from  twenty-five  to 
thirty  thousand  dollars  ;"  but  he  also  said  :  "In  quantity,  I  should 
say  there  were  thirty  tons  weight  of  castings  and  machinery."  The 
latter  statement  is  in  direct  conflict  with  the  petitioner's  statement  to 
the  Comptroller  and  his  export  manifest.  It  must,  therefore,  be  re- 
jected as  a  mistake.  His  estimate  of  the  quantity  was  too  high.  His 
estimate  of  the  value  is  at  the  rate  of  from  37  cents  to  44  cents  per 
pound.  He  estimated  the  value  of  the  petitioner's  goods  shipped  on 
Doard  the  "Petrita"  at  from  ten  to  twelve  thousand  dollars,  wnen  the 
petitioner  himself,  in  his  estimate  presented  to  the  commercial  tribu- 
nal at  Tabasco,  valued  them  at  $7,483  26,  and  before  the  board  of 
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oommissioners,  at  $8,400.  We  cannot  rely  npon  the  jadgment  of 
this  witness. 

Charles  Batterfield  says  that  he  does  not  know  the  price  of  castings 
in  Mexico  from  1843  to  1847,  hut  believes  that  it  was  probably  about 
fifteen  cents  a  poand. 

K  the  iron  thrown  into  the  river  Tabasco  weighed  13,000  poands, 
the  board  of  commissioners  allowed  the  petitioner  compensation  there- 
for at  a  rate  exceeding  iwenty-three  cents  a  pound.  We  think  that 
this  allowanee  fully  indemnified  the  petitioner. 

It  will  be  observed  that  our  views  of  this  item  of  the  petitioner's 
claim  are  based  upon  the  hypothesis  that  his  statement  to  the  Comp- 
troller is  true,  if  this  be  not  true,  then  the  statements  of  the  peti- 
tioner and  the  evidence  in  relation  to  this  item  present  a  mass  of 
inconsistencies  and  contradictions  which  cannot  be  reconciled. 

Our  opinion  is,  that  the  fourth  item  of  the  petitioner's  claim  is  not 
sustained  by  the  evidence  on  file  in  this  case. 

v.  The  fifth  item  of  the  petitioner's  claim  is  stated  as  follows  : 

"  JtUt/y  1846. — Personal  wrongs  and  injuries  and  losses  of  business 
and  property  by  illegal  expulsion,  to  be  compensated  in  damages^ 
$60,000." 

The  "documents  and  proofs  touching"  this  item,  "which  were-, 
before  the  Auditor  and  Comptroller,"  are  as  follows : 

1.  The  ex  parte  affidavits  of  Mrs.  R.  P.  Levy  and  Mrs.  R.  De  Burgh. 
Mrs.  Levy  says:  "They  protested  against  this  decision,  (in  the  case 

of  the  Petrita,)  and  all  concerned  in  it,  including  the  government^ 
and  would  have  appealed  from  it,  but  war  had  b^en  declared  with 
the  United  States,  and  they,  with  the  family,  were  ordered  to  quit 
the  country  in  twenty-four  hours. 

"They  drew  up  and  filed  a  protest  upon  their  expulsion  from  the 
country,  because  they  had  no  time  to  settle  their  affairs,  which  had 
fidlen  into  a  very  bad  condition,  but  were  compelled  to  leave  every-  - 
thing  they  had  in  Tabasco,  in  compliance  with  the  government  notice, 
and  to  abandon  all  their  property."    Mrs.  De  Burgh  savs,  that  th&v 
statements  contained  in  Mrs.  Levy's  affidavit  are  true  ana  corrects 

2.  The  ex  parte  affidavit  o{  Jos6  A.  Valay. 

He  says:  "When  the  lawsuit  [the  case  of  the  Petrita]  was  brought 
to  an  end^  he  established  himself  at  a  small  farm  near  San  Juan 
Baptista,  for  the  purpose  of  making  brick  and  tiles,  all  of  which  he 
was  obliged  to  abandon  on  account  of  the  expulsion  of  citizens  of  the 
United  States  in  consequence  of  the  war  between  the  government  of 
Mexico  and  that  of  the  United  States  " 

3.  The  ex  parte  affidavits  of  Augustus  Leon  Lobach. 

He  says :  "In  consequence  of  war  with  the  United  States  of  Ameri- 
ca, the  Mexican  authorities  passed  laws  requiring  American  citizens 
to  retire  about  twenty  or  twenty-five  leagues  from  the  coast,  or  quit 
the  country,  and  they  expelled  the  said  Captain  Jonas  P.  Levy  and 
others  from  the  same." 

4.  The  "  documents  and  proofs"  already  noticed  in  connexion  with 
the  other  items  of  the  petitioner's  claim. 

•  No  other  "  proofs"  touching  this  item  have  been  adduced  by  either 
party. 
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Mrs.  Levy  and  Mrs.  De  Burgh  do  not  state  what  the  government 
notice  was,  except  that  the  Messrs.  Levy,  with  the  family,  were 
ordered  to  quit  the  country  in  twenty-four  hours.  They  say  that 
when  the  lawsuit  was  ended,  *^war  had  been  declared  with  the 
United  States."  Mr.  Yalay  says  that  the  petitioner  then  established 
himself  at  a  small  farm.  We  refer  to  this  to  show  how  little  reliance 
can  be  placed  on  mere  ex  parte  affidavits.  The  general  statements  of 
these  witnesses  on  this  point  are  wholly  unsatisfactory.  Mr.  A.  L. 
Lobach  is  a  little  more  particular  in  his  statement.  He  says  that  the 
Mexican  authorities  passed  laws  upon  this  subject.  If  they  did,  then 
they  ought  to  be  properly  proved.  We  have  the  right  to  expect  that 
a  duly  authenticated  copy  of  those  laws,  if  they  exist,  should  be  pro- 
duced. ;  or  that  a  good  reason  why  they  are  not  produced  bhould  be 
assigned  and  proved.  If  an  authenticated  copy  cannot  be  obtained, 
then  inferior  proofs  may  be  admissible. 

But  the  whole  evidence  in  relation  to  this  item  is  too  indefinite  and 
unreliable  to  warrant  a  conclusion  in  favor  of  the  petitioner. 

Our  opinion  is,  that  the  fifth  item  of  the  petitioner's  claim  is  not 
^ustainea  by  the  evidence. 

In  regard  to  the  papers  which  the  petitioner  alleges  have  been  lost, 
ifchere  can  be  no  difficulty.  The  rule  is,  that  where  an  instrument  is 
lost,  the  party  is  required  to  give  some  evidence  that  such  a  paper 
.once  existed,  though  slight  eviaence  is  sufficient  for  this  purpose,  and 
that  a  bona  fide  and  diligent  search  has  been  unsuccessfully  made  for 
it,  in  the  place  where  it  was  most  likely  to  be  found,  if  the  nature  of 
the  case  admits  such  proof,  after  which,  his  own  affidavit  is  admissible 
to  the  fact  of  its  loss. — (Greenl.  on  Ev.,  §  558.)  But  such  an  affidavit 
can  prove  nothing  in  the  cause.  It  only  lays  a  foundation  for  the  ad- 
mission of  seoonaary  evidence. — (Tayloe  v.  Biggs,  1  Peters'  B.,  591.) 
In  this  case,  even  if  the  fact  that  the  papers  ctlleged  to  be  lost  once 
'  existed,  and  their  loss  have  been  sufficiently  shown,  no  attempt  has 
been  made  to  prove  their  contents.  No  point,  therefore,  which  it  is 
material  for  us  to  decide,  has  been  raised  upon  this  subject. 

The  e£fect  of  the  act  of  Congress  approved  August  3,  A.  D.  1854, 

.  already  quoted,  merely  was  to  relieve  the  petitioner  from  the  conclu- 

.  sive  effect  of  the  proceedings  of  the  board  of  commissioners  in  his  case, 

.  and  to  allow  him  the  opportunity  of  establishing  his  claim  by  evidence 

before  the  accounting  officers  of  the  treasury.     He  did  not  stand  before 

the  accounting  officers  in  any  better  condition  than  that  which  he 

« occupied  before  the  board  of  commissioners.     His  application  to  C!on- 

Igress  was,  in  substance,  for  a  rehearing,  or  a  new  trial  on  the  ground 

of  surprise,  occasioned  by  the  discovery,  when  it  was  too  late  to 

remedy  the  mischief,  that  important  papers,  which  he  supposed  were 

before  the  board,  had  been  lost.     Congress  did  not  decide,  either  that 

such  papers  ever  existed,  or  that  they  had  been  lost,  or  what  would 

be  their  legal  effect,  but  they  simply  sent  the  case  to  the  accounting 

officers  ef  the  treasury  and  required  them  to  examine,  adjust  and 

settle  it.     It  was  just  as  necessary  for  the  petitioner  to  establish  his 

claim  by  evidence  before  the  accounting  omcers  as  it  was  before  the 

board  of  commissioners. 
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We  have,  in  parsuanoe  of  the  resolution  of  the  senate,  considered 
the  petitioner's  case,  ^^npon  the  documents  and  proofs  touching  the 
claim"  "  which  were  before  the  Auditor  and  Comptroller,"  and  such 
other  proofs  as  the  parties  have  adduced,  and  are  of  the  opinion,  and 
do  decide,  that  the  petitioner  is  not  entitled  to  relief. 


Whereas  I,  the  underwritten,  Jonas  P.  Levy,  now  of  the  county  of 
Washington,  in  the  District  of  Columbia,  was  a  claimant  before  the 
board  of  commissioners  appointed  under  the  treaty  of  Guadalupe  Hi- 
dalgo and  the  act  of  Congress  of  March  3, 1844,  to  carry  certain  stipu- 
lations of  the  said  treaty  into  e£fect,  for  indemnification  for  certain 
injuries  before  that  time  done  to  me  by  the  wrongful  acts  of  the  gov- 
ernment of  Mexico,  or  its  agents,  and  for  losses  and  damages  resulting 
from  and  sustained  by  me  m  consequence  of  said  wrongful  acts  ;  and 
whereas,  having  failed  to  receive  the  indemnification  sought  before  the 
aforesaid  board  of  commissioners,  I  did  afterwards,  to  wit,  on  or  about 
the  19th  day  of  May,  in  the  year  1866,  present  and  file  my  petition  in 
the  Court  of  Claims,  setting  forth  the  grievances  and  the  losses  and 
damages  that  I  had  sustained  under  the  wrongful  acts  aforesaid,  and 
claiming  that,  for  the  reasons  therein  set  forth,  and  on  the  evidence 
accompanying  my  said  petition,  or  thereafter  to  be  supplied,  the  United 
States  should  reimburse  to  me  my  aforesaid  losses  and  damages, 
amounting  (as  shown  by  my  supplemental  petition  filed,  or  now  pre- 
pared and  hereafter  to  be  filed,  in  the  said  Court  of  Claims  in  relation 
to  the  same  matter)  to  the  aggregate  sum  of  $90,800,  with  interest 
thereon,  and  praying  such  relief  as  it  was  competent  and  proper  for  the 
said  court  to  grant  me  in  the  premises  ;  and  whereas  my  said  claim, 
thus  presented  as  aforesaid,  is  still  pending,  and  as  yet  undertermined, 
in  the  aforesaid  Court  of  Claims :  now,  therefore,  and  for  value  received, 
I,  the  said  Jonas  P.  Levy,  do  hereby  assign,  transfer,  and  set  over  to 
Messrs.  Suter,  Lea  &  Co.,  bankers,  of  the  county  and  district  aforesaid, 
and  to  their  assigns,  an  indefeasible  interest  in  my  aforesaid  claim,  and 
in  the  proceeds  and  avails  thereof,  after  paying  counsel  fees,  commis- 
sions, and  expenses  to  the  amount  of  |5,000,  over  and  above  and  free, 
clear,  and  discharged  of  all  abatements,  discounts,  expenses,  or  costs 
of  any  kind  or  nature  whatsoever,  to  the  intent  and  with  the  under- 
standing that  this,  my  said  assignment,  shall  be  a  continuing  and  an 
unchangeable  security  to  the  said  Suter,  Lea  &  Co.,  and  to  their  as- 
signs, for  the  faithful  repayment  of  any  sum  or  all  sums  of  money 
now  in  any  manner  due,  or  in  any  manner  hereafter  to  become  due, 
from  me,  the  said  Jonas  P.  Levy,  unto  them,  the  said  Suter,  Lea  & 
Co.,  or  their  assigns ;  and  also,  with  the  further  intent  and  under- 
standing that  upon  the  allowance  of  my  aforesaid  claim,  or  any  part 
thereof,  $5,000,  hereinbefore  assigned,  of  the  amount  so  allowed  on 
my  said  claim,  or  so  much  of  the  said  sum  of  |5,000  as  may  be  requi- 
site and  sufficient  for  the  purpose,  shall  be  paid  directly  to  the  said 
Suter,  Lea  &  Co.,  or  to  their  assigns,  to  satisfy  and  discharge,  wholly 
or  in  part,  any  and  every  sum  or  sums  of  money  which  may  then  in 
auy  manner  be  due  and  owing,  or  be  thereafter  in  any  manner  to  be- 
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oome  due  and  owing,  from  me,  the  said  Jonas  P.  Levy,  to  them,  the 
said  Suter,  Lea  &(>>.,  or  their  assigns,  by  reason  of  any  transactions, 
contracts,  or  dealings,  of  whatsoever  nature  the  same  may  be,  that 
may  then  have  previously  been  had,  directly  or  indirectly,  between 
them  and  me. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  seal  this 
29th  day  of  January,  in  the  year  of  our  Lord  eighteen  hundred  and 
fifty-seven. 

JONAS  P.  LEVY,  [SBAL.] 

Interlined  on  page  1,  before  signing,  ^^  after  paying  counsel  fees, 
otmmissions,  and  expenses." 

J.  H.  aODDABD. 

DiSKRIGT  OF  COLUMBU,  )  .    ... 

WaahingUm  CaufUy,     J^««^- 

On  this  20th  day  of  January,  A.  D.  1857,  before  me,  the  subscriber, 
a  justice  of  the  peace  in  and  for  the  county  aforesaid,  personally  ap- 
peared Jonas  P.  Levy,  and  acknowledged  the  foregoing  assignment  to 
be  his  act  and  deed. 

J.  H.  GODDARD,  J.  P. 


SSth  OoKOBBaB,  )  SENATE.  C  Mb,  Doo. 

l$i  Seaaion,     )  J  No,  262. 


IN  THE  SENATE  OF  THE  UNITED  STATES. 


Mat  4,  1868. — ^Referred  to  the  Committee  on  Claims. 


The  OouET  OF  Claims  subiait  the  following 

REPORT. 

IbtkehcmaraNeiheSenaUtmd  Hau$e  of  Bqn'eaaiUUivea  qf  the  United 
Staiee  in  Oongren  anembled: 

The  CiouBT  OF  Cladib  respectfully  preeents  the  following  docaments 
•8  the  report  in  the  case  of 

CHABLES  WILKES  V8.  THE  TTNTTBD  STATES. 

1.  The  petition  of  the  claimant. 

2.  United  States  Solicitor's  brief. 

3.  Opinion  of  the  Oourt  adrerse  to  the  claim. 

4.  Papers  in  this  case  receiTod  from  the  Senate,  and  returned  in  a 
separate  envelope. 

Bj  order  of  the  Court  of  Claims. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  th« 
Ft  a  1  "^  of  ^^d  Court,  at  Washington,  this  third  day  of  May, 
L^^'-J     A.  D.  1858. 

SAM'L  H.  HUNTINGTON, 

Chief  Clerk  QmH  of  Claims. 


To  (ht  Honorable  Court  of  Claims  of  the  United  States: 

The  petition  of  Charles  Wilkes,  of  the  city  of  Washington,  respect- 
fiilly  represents :  That  he  is  the  owner,  in  fee  simple,  of  two  dwelling- 
houses,  commonly  known  as  the  Washington  Houses,  with  the  ground 
on  which  they  stand,  and  which  is  appurtenant  thereto,  being  lot  No.  IS, 
in  square  No.  634,  as  laid  down  on  the  official  plat  of  survey  of  the  city 
of  Washington,  situated  on  the  west  side  of  North  Capitol  street ; 

That  soon  after  the  laying  out  of  the  city  of  Washington,  Qen. 
Oeorge  Washington  erected  the  said  dwelling-houses,  on  the  then 
existmg  grade  ot  North  Capitol  street,  doubtless  supposing  that  to 
be  the  proper  and  fixed  grade  of  that  street ; 
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That  when  your  petitioner  purchased  the  property,  with  the  houses 
upon  it,  he  found,  by  examination  of  the  "Book  of  Graduations," 
which  is  one  of  the  records  deposited  in  the  oflSce  of  the  surveyor  of 
the  city  of  Washington,  (a,  true  copy  and  extract  wherefrom,  duly 
certified  by  H.  W.  Ball,  surveyor  of  said  city,  is  filed  amon^  the 
papers  in  this  case,)  that  the  grade  of  the  said  street  was  established 
by  lawful  authority  before  the  said  dwelling-houses  were  built,  to 
wit,  in  the  year  1797,  and  was  duly  laid  down  and  recorded  by  the 
surveyor  of  the  city  of  Washington  at  that  period,  who  was  Nicholas 
King ; 

That,  from  time  to  time,  since  your  petitioner  has  been  the  owner 

.of  the  said  property,  the  said  street  has  been  excavated,  and  the  grade 

thereof,  before  mentioned,  has  been  altered  and  departed  fronf,  by 

authority  of  the  United  States,  to  the  great  injury  of  said  property, 

and  to  the  manifest  wrong  and  damage  of  your  petitioner  ; 

That,  subsequent  to  the  time  when  one  of  those  excavations  was 
made,  and  when  your  petitioner  supposed  said  grade  was  finally  fixed, 
he  went  to  great  expense — not  less  than  two  thousand  dollars — in 
erecting  one  hundred  and  sixty- four  feet  of  bank  wall,  to  protect  his 
property,  in  consequence  of  that  excavation  ; 

That  after  said  wall  was  erected,  and  by  the  same  authority  of  the 
United  States,  a  further  excavation  was  made  about  the  years  1850 
and  1851,  entirely  destroying  said  wall,  and  for  the  purpose  of  pro- 
curing earth  to  improve  Maryland  avenue,  and  to  obtain  gravel  and 
sand  for  12th  street  we^t ; 

That  in  the  year  1855  a  further  excavation  was  made  in  said  street 
by  the  same  authority,  for  the  purpose  of  procuring  earth  to  fill  up 
the  public  reservation  belonging  to  the  United  States,  north  of  the 
Capitol  square  at  which  time  the  grade  of  the  street  was  reduced  to 
its  present  level,  which,  your  petitioner  is  informed,  is  now  the  grade 
fixed  by  Kandolph  Coyle,  Esq.,  United  jStates  engineer,  appointed 
under  a  law  of  ihe  United  States,  approved  March  4,  1851,  making 
an  appropriation  '*  to  complete  the  grades  of  the  city  of  Washington, 
four  thousand  dollars,  to  be  expended  under  the  direction  of  the  Presi- 
dent of  the  United  States  ;"  and  continued  in  office  under  a  law  of  the 
United  States,  approved  August  31, 1852,  "  to  complete  and  revise  the 

Srades  of  the  city  of  Washington,  and  to  determine  the  plans  for  the 
rainage  and  sewerage  thereof,  six  thousand  dollars  ;  the  surveys  and 
plans  to  be  made  by  the  engineer  now  in  charge  of  that  duty,  under 
the  direction  of  the  President  of  the  United  States."  So  that  now 
your  petitioner's  houses  are  far  above  the  present  grade,  and  are 
rendered  almost  worthless,  as  will  plainly  appear  upon  an  inspection 
thereof,  if  your  honors  shall  think  proper  to  view  the  same,  (it  being 
in  the  immediate  vicinity  of  the  Capitol, J  and  as  will  be  shown  by  the 
testimony  of  witnesses,  whom  your  petitioner  will  produce,  under  the 
order  of  this  honorable  Court. 

Your  petitioner  will  show  that  the  said  injury  and  damage  have 
been  done  by  the  authority  of  the  United  States  and  under  color  and 
pretext  (and,  as  your  petitioner  believes,  in  fact  and  truth)  that  thp 
same  was  necessary  for  the  public  use  and  benefit ;  and  he  humbly 
submits  that  he  is  entitled  to  ask  and  receive  a  just  compensation  for 
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the  value  of  his  propery  thus  taken  away  from  him.  Your  petitioner 
has,  as  often  as  it  became  necessary,  duly  protested  to  the  proper  au- 
thorities that  he  held  the  United  States  liable  and  bound  to  make  good 
to  him  all  his  damages  in  the  premises  ;  and  he  submits  that  there  is 
an  implied  contract  on  the  part  of  the  United  States  to  compensate 
and  indemnify  him  fully  in  the  premipes  ;  upon  which  implied  con- 
tract (waiving  any  demand  for  a  tort,  if  any  he  have)  he  now  relies. 
The  action  of  Congress  on  this  claim  has  been  as  follows,  viz : 
On  the  14th  day  of  February,  1853,  your  petitioner,  in  company 
with  W.  P.  Elliot,  W.  H.  Stanford,  Willian  Skelly,  P.  W.  Brown- 
in^,  and  John  L.  Wirt,  all  of  whom  own  property  on  said  street, 
which  is  damaged  by  said  excavations,  petitioned  the  Congress  of  the 
United  States  for  relief,  and  the  petition  was,  on  the  same  day,  re- 
ferred by  the  House  of  Representatives  to  the  Committee  on  Public 
Buildings  and  Grounds,  and,  by  direction  of  said  committee,  when  the 
bill  making  appropriations  for  the  civil  and  diplomatic  expenses  of 
government  was  under  consideration  an  amendment  was  offered 
thereto  by  Mr.  Bowie,  a  member  of  the  committee,  authorizing  a  legal 

Erocess  and  inquiry,  which  was  intended  for  the  relief  of  the  petitioners^ 
ut  which  was  decided  to  be  out  of  order. 

On  the  13th  of  January,  1854,  the  same  petition  was  again  pre- 
sented to  the  House  of  Representatives  and  again  referred  to  the  same 
committee;  and  on  the  2l8t  of  June,  1854,  Mr.  Chamberlain,  a  mem- 
ber of  that  committee,  made  a  report  thereon,  by  order  of  the  com- 
mittee, stating  the  desire  of  the  committee  that  justice  should  be  done 
to  the  petitioners,  and  the  efforts  of  the  committee  to  obtain  the  opinion 
of  the  Attorney  General  of  the  United  States,  "in  order  that  an 
effectual  remedy  might  be  afforded."  These  efforts  having  failed,  the 
committee  recommended  that  the  petition  and  papers  be  referred  to 
the  Committee  on  the  Judiciary,  which  was  done,  and  on  the  8th  day 
of  February,  1855,  Mr.  Stanton,  chairman  of  that  committee,  reported 
a  bill  *'  providing  compensation  to  owners  of  property  in  the  city  of 
Washington  injured  by  alterations  of  streets  by  authority  of  the 
United  States,"  which  bill  was  not  acted  upon  during  the  session  for 
want  of  time. 

On  the  14th  of  February,  1856,  said  petition,  with  the  accompany- 
ing papers,  was  again  referred  to  the  Committee  on  the  Judiciary  in 
the  House  of  Representatives,  afeid  on  the  27th  day  of  the  same  month 
a  resolution  was  reported  to  the  House,  directing  said  petition  and 
papers  to  be  referred  to  this  honorable  Court,  which  resolution  was 
adopted^  and  the  petition  and  papers  were  sent  here  and  are  now  on 
the  files  of  the  Court. 

Your  petitioner  now  asks  that  you  will  take  his  case  into  considera- 
tion and  award  to  him  such  damages  as,  in  your  opinion,  he  has 
sustained,  which  he  avers  are  not  less  than  twenty-five  thousand 
dollars. 

Your  petitioner  avers  that  lie  is  the  sole  owner  of  the  claim  set  forth 
in  the  foregoing  petition. 

CHARLES  WILKES. 


0HARLE8    WILKES. 


DiOTRicT  OF  Columbia,  ) 
Washington  County  ^   ) 


88. 

March  22, 1856. 

Personally  appearing,  the  said  Charles  Wilkes  made  solemn  oath 
that  the  statements  contained  in  the  foregoing  petition,  by  him  sub- 
scribed, are,  in  his  belief,  true. 
JBefore  me, 

B.  B.  FRENCH, 

Justice  of  the  Peaoe. 
B.  B.  French, 
J,  M.  Caruslb, 

Attomtes. 


IN  THE  COURT  OF  CLADIS. 

On  the  Petition  of  Charles  Wilkes. 
Brief  of  Solicitor  for  United  States. 

This  is  one  of  several  claims  for  indemnity  for  injury  to  property 
caused  by  ah  alteration  of  the  grade  of  North  Capitol  street,  made^by 
the  authority  of  the  United  States. 

The  only  question  in  the  case  is,  whether  the  government,  ia  which 
was  both  the  political  and  proprietory  sovereignty  over  the  street,  the 
grjade  of  which  was  altered,  had  a  right  to  make  the  change  in  its 
grade  for  public  convenience  (which  it  is  not  alleged  was  unskilfully 
or  improperly  made)  without  bein^  responsible  to  contiguous  lot- 
holders  for  the  real  or  imaginary  depreciations  in  the  value  of  such 
lots  which  may  result  from  .such  dfianges  of  grade.  It  is  argued  that 
such  depreciation  is  an  act  which  causes  a  taking  of  private  property 
for  public  use  within  the  meaning  of  the  Constitution,  and,  hence,  that 
an  obligation  to  pay  results.  It  is  not  necessary  in  this  case  to  inquire 
to  what  case  that  clause  of  the  Constitution  applies. 

It  is  not  necessary  to  determine  in  this  case  whether  the  Constitu- 
tion extends  merely  to  property  which  is  directly  applied  to  the  pub- 
lic use-- as  when  a  horse  is  taken  for  its  service — or  includes  cases 
where  the  taking  is  consequential  only  on  acts  done  for  public  service — 
as  when  land  is  flowed  by  a  dam  or  bridge  erected  by  public  authority. 
To  bring  a  case  within  either  class  of  cases,  it  is  not  enough  that  the 
value  of  the  citizen's  property  be  impaired,  but  some  n'^A^  must,  be 
taken  from  him  or  abridjged.  The  value  of  property,  is  subject  to 
changes  from  a  variety  of  circumstances  which  in  nowise  affect  the 
rights  of  the  owner ;  and  it  by  no  means  follows  that  because  a  man 
does  an  act  which  either  raises  or  depreciates  another's  property, 
that  he  can  either  claim  compensation  from  or  be  made  to  indemnify 
the  owner.  The  mere  location  of  a  public  house  near  a  vacant  lot 
sometimes  enhances  or  depreciates  the  value  of  the  lot  immensely^ 
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according  to  the  character  of  the  hnilding,  and  yet  the  ewner  of  snch 
a  lot  has  no  right  of  property  affected  by  the  erection  of  the  building. 
Whether  the  party  who  erects  the  building  or  does  the  act  which 
depreciates  the  value  of  the  lot  is  bound  to  indemnify  the  owner,  de- 
pends altogether  upon  the  question,  whether  he  can  lawfully  do  the 
act  in  question.  In  the  case  of  the  erection  of  a  building  which 
effects  injuriously  the  neighboring  property,  if  it  be  a  building  not 
forbidden  by  law,  no  one  would  pretend  that  the  neighbors^  however 
much  it  depreciated  the  value  of  their  lots,  could  eitner  require  the 
building  to  be  pulled  down  or  the  owner  to  indemnify  them  for  the 
depreciation. 

This  is  one  of  the  contingences  which  subjects  property  to  fluctua- 
tions against  which  the  law  does  not  protect  the  owher,  and  which  it 
would  oe  absurd  to  attempt  to  guard  against  by  legislation. 

As  property  fluctuates  in  value  by  the  erection  or  destruction  of 
neighboring  improvements,  lawfully  made  or  done  by  private  persons 
without  their  acquiring  any  right  against  the  owner,  or  incurring 
any  obligation  to  him,  so  improvements  or  similar  acts,  lawfully  made 
or  done  by  the  public,  create  no  demand  by  or  against  the  govern- 
ment. The  government  has  an  equal  right  to  improve  the  public 
roads  or  streets,  that  a  proprietor  has'to  improve  his  lots.  Either  can 
make  the  ordinary  use  of  such  property  without  being  called  in  ques- 
tion for  the  effects  which  result  to  the  property  of  others. 

In  this  case,  the  only  complaint  is,  that  the  United.  States  altered 
the  grade  of  North  Capitol  street,  and  that  an  injury  resulted  to  the 
claimant.  The  same  complaint  was  made  in  the  cases  of  Goszler  va. 
Georgetown,  6  Wheat.  693,  and  Anne  C.  Smith  vs.  Washington  city, 
20  Howard,  and  it  was  expressly  decided  that  the  authorities  of 
these  cities  mi^ht  alter  the  grades  of  the  streets  without  incurring 
any  responsibility  to  the  owners  of  lots  for  the  damage  supposed  to 
retult  from  the  change.  And  I  understand  these  decisions  to  rest  on 
the  principle  I  have  above  endeavored  to  illustrate,  that  to  create  a 
demand,  there  must  not  only  have  been  a  loss,  but  that  the  loss  must 
have  been  occasioned  by  a  wrongful  or  illegal  act.  and  in  the  last 
case,  that  of  Anne  C.  Smith,  the  court  says  expressly  that  that  dam- 
age complained  of  is  damnum  absqiie  injuria,  out  the  argument  here 
is,  that  this  means  only  that  the  city  of  Washington  was  not  respon- 
sible, and  it  is  supposed  U)  be  possible  to  exonerate  the  city  of  Wash- 
ington, which  acted  as  the  agent  of  the  United  .States,  and  yet  hold 
the  United  States.  The  government,  it  is  said,  has  the  right  to 
authorize  the  taking  of  private  property,  and  government  agents  are 
not  personally  responsible  when  acting  within  the  scope  of  their 
authority,  and  in  the  cases  of  Smith  and  Gfoszler,  it  was  only  decided 
that  the  agents  acted  within  their  authority. 

But  these  decisions  cannot  be  evaded  in  this  way.  The  actions 
were  in  fcrtf  and  the  defence  was,  that  no  wrong  had  been  committed 
because  the  lot  owners  held  their  lots  subject  to  the  right  of  the  gov- 
ernment, whose  authority  for  that  purpose  was  delegated  to  these 
cities,  to  grade  the  streets  ;  and  this  defence  was  held  to  be  good.  If 
ike  cities  had  had  no  defence  but  the  constitutional  right  of  the  gov 
eminent  to  take  private  property^  they  must  have  been  found  guilty  ol 
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the  trespass  alleged  againt  them  ;  because,  before  the  property  could 
have  been  taken  under  that  right,  the  compensation  must  have  been 
made. 

In  Smith's  case,  as  already  stated,  the  court  say  that  the  damage 
complained  of  is  "  damnum  absque  irjuria, ' '  This  language  means  not 
only  that  the  defendant  is  not  liable,  but  that  the  plaintiff  is  without 
remedy, — (See  Bacon's  Ab.  Actions  on  the  Case  ;  C.  Dane.  Ab.  Index 
h.  t.;  also,  9  Pick.  59,528.) 

M.  BLAIB. 


IN  THE  COURT  OF  CLAIMS. 

CJharlbs  Wilkes  vs.  Thr  United  States. 

ScARBUKGH,  J.,  delivered  the  opinion  of  the  Court, 

The  petitioner  states  the  following  case  : 

He  is  the  owner,  in  fee  simple,  of  two  dwelling-houses,  commonly 
known  as  the  Washington  Houses,  with  the  ground  on  which  they 
stand,  and  which. is  appurtenant  thereto,  being  lot  No.  16,  in  square 
No.  634,  as  laid  down  on  the  official  plat  of  the  survey  of  the  city  of 
Washington,  situated  on  the  west  side  of  North  Capitol  street. 

Soon  after  the  laying  out  of  the  city  of  Washington,  Gan.  Q-eorge 
Washington  erected  the  said  dwelling-houses  on  the  then  existing 
grade  of  North  Capitol  street,  doubtless  supposing  that  to  be  the 
proper  and  fixed  grade  of  that  street. 

When  the  petitioner  purchased  this  property  with  the  houses  upon 
it  he  found,  by  examination  of  the  *'  Book  of  Graduations,"  which  is 
one  of  the  records  deposited  in  the  office  of  the  surveyor  of  the  city  of 
Washington,  that  the  grade  of  Capitol  street  was  established  by  law- 
ful authority  before  the  dwelling-houses  were  built,  to  wit,  in  the 
year  1797.  ^nd  was  duly  laid  down  and  recorded  by  the  surveyor  of 
the  city  of  Washington  at  that  period. 

From  time  to  time,  since  the  petitioner  has  been  the  owner  of  this 
property,  the  street  has  been  excavated,  and  the  grade  thereof,  before 
mentioned,  altered  and  departed  from,  by  authority  of  the  United 
States,  to  the  great  injury  of  the  property,  and  the  manifest  wrong 
and  damage  of  the  petitioner. 

Subsequent  to  the  time  when  one  of  those  excavations  was  made, 
and  when  your  petitioner  supposed  the  grade  was  finally  fixed,  he 
went  to  great  expense — not  less  than  two  thousand  dollars — ^in  erecting 
one  hundred  and  sixty-four  feet  of  bank  wall,  to  protect  his  property, 
in  consequence  of  that  excavation. 

After  the  wall  was  erected,  by  the  authority  of  the  United  States  a 
further  excavation  was  made  about  the  years  18.>0  and  1851,  entirely 
destroying  the  wall,  for  the  purpose  of  procuring  earth  to  improve 
Maryland  avenue,  and  to  obtain  gravel  and  sand  for  12th  street  west. 

In  the  year  1855,  a  further  excavation  was  made  in  the  same  street, 
by  the  same  authority,  for  the  purpose  of  procuring  earth  to  fill  up 
the  public  reservation  belonging  to  the  United  States,  north  of  the 
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Capitol  sqaare.  The  grade  of  the  street  was  then  reduced  to  its  pres" 
ent  level,  which  the  petitioner  is  informed  is  now  the  grade  fixed 
by  Randolph  Coyle,  esq.,  United  States  engineer,  appointed  under  a 
law  of  the  United  States,  approved  March  4,  A.  D.  1851,  making  an 
appropriation  **to  complete  the  grades  of  the  city  of  Washinsfton, 
four  thousand  dollars,  to  be  expended  under  the  direction  of  the  Presi- 
dent of  the  United  States  ; "  and  con  tinned  in  office  under  a  law  of  the 
United  States,  approved  August  31,  A.  D.  1852,  "to  complete  and 
revise  the  grades  of  the  city  of  Washington,  and  to  determine  the 
plans  for  the  drainage  and  sewerage  thereof,  six  thousand  dollars ; 
the  surveys  and  plans  to  be  made  by  the  engineer  now  in  charge  of 
that  duty,  under  the  direction  of  the  President  of  the  United  States." 
The  petitioner's  houses  are  now  far  above  the  present  grade,  and  are 
rendered  almost  worthless. 

The  petitioner  will  show  that  the  injury  and  damage  of  which  he 
complains  have  been  done  by  the  authority  of  the  United  States,  and 
under  color  and  pretext  (and  as  the  petitioner  believes,  in  fact  and 
truth)  that  the  same  was  necessary  for  the  public  use  and  benefit ;  and 
he  submits  that  he  is  entitled  to  ask  and  receive  a  just  compensation 
for  the  value  of  his  property  thus  taken  away  from  him.  The  petitioner 
has,  as  often  as  it  became  necessary,  duly  protested  to  the  proper 
authorities,  that  he  held  the  United  States  liable,  and  bound  to  make 
good  to  him  all  his  damages  in  the  premises ;  and  he  submits  that 
there  is  an  implied  contract  on  the  part  of  the  United  States  to  com- 
pensate and  indemnify  him  fully  in  the  premises  ;  upon  which  implied 
contract,  (waiving  any  demand  for  a  tort,  if  any  he  have,)  he  now 
relies. 

The  action  of  Congress  on  the  petitioner's  claim  is  stated  in  his 
petition. 

This  case  has  been  referred  to  this  court  by  the  House  of  Represen- 
tatives. 

Such  is  the  petitioner's  case  as  set  forth  by  him  in  his  petition  ;  and 
the  question  now  to  be  determined  is,  whether  testimony  shall  be 
ordered. 

This  case  is,  in  principle,  the  same  as  the  case  of  John  L.  Wirt  V8, 
The  United  States,  lately  decided  by  this  Court.  It  has  been  submitted 
to  us  merely  upon  the  petition,  and  our  opinion  is,  that  the  facts  set 
forth  therein  do  not  furnish  any  ground  for  relief.  We  refer  to  our 
opinion  in  the  case  of  John  L.  Wirt  V8,  The  United  States,  for  the 
reasons  upon  which  this  opinion  is  founded. 

Nor  order  will  be  made  directing  testimony  to  be  taken  in  this  case. 


35th  Oonqrhbb,  )  SENATE.  C  Mk.  Doc. 

Isi  Session.      J  J    No   253. 


IN  THE  SENATE  OP  THE  UNITED  STATES. 


Mat  4,  1858.— Beferred  to  the  Committee  on  Claims. 


The  Court  of  Cladib  submit  the  folio  wing 

REPORT. 

To  (he  honorabh  the  Senate  and  House  of  Representatives  of  the  United 
Stales  in  Congress  assembled : 

The  Court  of  Claims  respectfully  presents  the  following  documents 
as  the  report  in  the  case  of 

J.  L.  WORDEN  vs.  THE  UNITED  STATES. 

1.  The  petition  of  the  claimant. 

2.  Two  letters  from  the  Treasury  Department  and  a  certificate  of 
Commander  J.  S.  Nicholson,  transmitted  to  the  Senate. 

3.  Claimant's  brief. 

4.  United  States  Deputy  Solicitor's  brief. 

5.  Opinion  of  the  Court  adverse  to  the  claim. 

By  order  of  the  Court  of  Claims. 

In  testimony  whereof,  1  have  hereunto  set  my  hand  and  affixed  the 
r  1  seal  of  said  Court,  at  Washington,  this  third  day  of  May, 
l^-  *J    A.  D.  1858. 

SAM'L  H.  HUNTINGTON, 

Chief  Clerk  Court  of  Claims. 


IN  THE  COURT  OF  CLAIMS 


To  the  Honorable  Judges  of  the  Court  of  Claims : 

The  petition  of  John  L.  Worden,  a  lieutenant  in  the  navy  of  the 
United  States,  respectfully  represents :  That  in  October,  1840,  he  was 
ordered,  as  a  passed  midshipman,  to  the  United  States  ship  Belief, 
Lieutenant  Commanding  John  S.  Nicholas,  then  under  orders  for  the 
Pacific  ocean.  That  immediately  upon  joining  said  ship,  he  was 
ordered  by  the  commander  to  perform  the  duty  of  master,  and  that 
subsequently  (that  is  to  say,  from  the  1st  day  of  December,  1840,  to 
30th  May,  1842)  he  performed  the  duty  of  a  lieutenant,  together  with 
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tbat  of  master,  also  in  obedience  to  the  order  of  his  commanding 
oflScer. 

He  claims  to  be  allowed  and  paid  the  difference  of  pay  between  that 
of  master  and  the  higher  grade  of  lieutenant  while  performing  the 
duties  of  said  higher  ffrade.  An  ^'  act  to  regulate  the  pay  of  the  naTj 
of  the  United  States/  approved  March  3,  1836,  (Stat,  at  Large,  vol. 
4,  p.  766,)  then  in  force,  provided  that  ^*  oflScers  temporarily  perform- 
ing the  duties  belonging  to  those  of  a  higher  grade  shall  receive  the 
compensation  allowed  to  such  higher  erade  while  actually  so  em- 
ployed/' If  your  petitioner  can  satis&ctorily  show  to  your  honors 
that  while  he  was  a  passed  midshipman  in  the  service  he  did  perform 
*^  the  duties  bekmping  (o  those  of  a  hxgher  grade ^'*  (during  the  existence 
of  the  provision  in  the  act  above  quoted,)  that  he  is  undoubtedly  en- 
titled to  '^  receive  the  compenatUion  alUnoed  to  such  higher  grade  whUe 
iActuaUy  so  employed.**  The  evidence  upon  which  he  relies  to  establish 
the  fact  that  he  did  perform  the  duties  he  alleges  is  the  certificate  of 
his  commanding  officer,  by  whose  order  those  duties  were  imposed 
upon  him,  of  which  the  following  is  a  copy : 

<<  Baltdiobb,  January  20, 1844. 
"  Sib  :  I  hereby  certify  that  vou  performed  the  duty  both  as  sail- 
ingpaster  and  lieutenant  on  ooard  the  United  States  ship  Belief, 
under  my  command,  from  the  Ist  of  December,  1840,  to  the  30th  of 
Hay,  1842,  inclusive,  by  my  order,  there  being  on  board  but  one 
lieutenant  and  no  sailingmaster  ordered  by  the  department. 

"  J.  8.  NICHOLAS, 

^*  Ccmmamder. 
<^  Passed  Midshipman  John  L.  Wordsn/' 

Your  petitioner  presented  his  claim  to  the  Fourth  Auditor  for  pay- 
ment ;  that  officer  allowed  the  difference  of  pay  between  that  of  a 
master  and  a  passed  midshipman,  but  refused  to  allow  the  pay  of  a 
lieutenant  on  two  grounds:  Ist.  That  the  ^^ Belief  being  a  store- 
ship,  the  regulation  in  relation  to  complements  of  war  ships  did  not 
apply  to  her ;  and,  2d,  he  denied  that  there  were  any  duties  fixed  by 
law  to  the  several  erades,  and  that  it  is  the  prerogative  of  the  depart- 
ment to  make  such  assignment  of  duties  as  it  thinks  proper,  and, 
therefore,  the  commander  exceeded  his  authority  when  he  created  an 
acting  lieutenant,  and  the  appointment  was  null  and  void. 

Two  propositions  more  untenable  can  scarcely  be  imagined.  The 
law  recognized  no  conditions  whatever  to  entitle  an  officer,  except 
that  he  snould  actually  perform  the  service,  and  if  he  did  that,  his 
right  to  the  pav  was  complete.  But  the  Auditor  did  allow  the  pay  of 
master,  and,  of  course,  it  must  have  been  on  the  ground  that  he  was 
eniided  to  it  by  laWy  for  he  could  allow  U  cnno  other.  If  he  was  en- 
titled to  that,  it  follows  he  was  entitled  to  the  other. 

Upon  the  refusal  of  the  Auditor  to  allow  his  claim,  your  petitioner 
appealed  to  Oongress  at  the  session  of  1846-'46,  and  the  action  taken 
on  it  can  be  ascertained  by  reference  to  the  files  of  the  Clerk's  office 
of  the  House  of  Bepresentatives.    The  papers  filed  in  the  Senate  were 
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withdrawn  by  your  petitioner  subsequently,  and  are  now  in  his  pos* 
session,  subject  to  the  examination  of  your  honors. 

A  favorable  report  was  made,  and  a  bill  for  the  relief  ofyour  peti- 
tioner was  adopted  by  the  committee  and  submitted  to  the  Mouse,  but 
no  action  was  had  upon  it. 

Whatever  doubt  may  have  existed  heretofore  as  to  the  principle 
upon  which  this  claim  is  based,  there  can  be  none  now,  for  your 
honors  have  decided  it  in  an  elaborate  opinion  given  in  the  case  of 
Commander  George  A.  Ifogruder. 

Your  petitioner  prays  your  honors  will  prepare  and  report  for  the 
action  of  Congress  such  a  bill  as  will  affora  him  the  relief  he  asks. 

JOHN  L.  WOBDEN, 
Lieuimant  U.  S,  Navy. 

DiETBICT  OF  COLUMBU,  ) 

WaahingUm  County,   \^' 

On  the  12th  day  of  April,  1865,  before  me,  a  justice  of  the  peace  in 
and  for  the  county  and  District  afjresaid,  personally  appeared  John 
L.  Worden,  a  lieutenant  in  the  United  States  navy,  who,  being  duly 
sworn,  declares  the  facts  set  forth  in  the  foregoing  petition  to  m  truOi 
to  the  best  of  his  knowledge  and  belief. 

SAM'L  DRUBY,  J.  P. 


^  IN  THE  UNITBD  STATES  OOUBT  OF  CIAIMB. 

JOHK  L.  WORDBN  VS.  ThB  UnITSD  StATBS. 

The  PetUioner's  Bruf. 

Mr.  Worden  was  a  midshipman  on  board  the  United  States  ship 
Belief  in  1840,  and  was  ordered  by  Commander  J.  S.  Nicholas  to  per- 
form the  duties  of  a  lieutenant  of  the  navy,  which  he  did  from  the  1st 
of  December,  1840,  to  the  30th  of  May,  1842,  inclusive;  for  which 
service  he  claims  the  pay  of  a  lieutenant  in  the  navy. 

The  claim  rests  upon  the  act  of  Congress  approved  the  3d  March, 
1835,  entitled  ^^  An  act  to  regulate  the  pay  of  the  navy," — (Stat,  at 
Large,  v.  4,  p.  656,) — which  says,  in  the  first  section :  ^^  Officers  tem- 
rarily  performing  the  duties  belonging  to  those  of  a  higher  grade 
shall  receive  the  compensation  allowed  to  such  higher  grade  while 
actually  so  employed." 

The  only  question  seems  to  be  this :  Did  Mr.  Worden  temporarily 
perform  the  duties  of  an  officer  of  a  higher  grade  than  his  own  during 
the  period  designated  ? 

The  answer  to  this  is :  That  Commander  J.  S.  Nicholas,  in  a  certi- 
ficate dated  at  Baltimore  the  20th  of  January,  1844,  states  that  Mr. 
Worden  did,  by  his  order,  perform  the  duty  of  lieutentant  on  board 
the  United  States  ship  Belief^  which  was  under  his — Commander 
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Nicholas' — command  from  the  Ist  day  of  December ,  1850,  to  the  30th 
day  of  May,  1842,  inclusive ;  which  is  the  period  for  which  the  claim 
is  laid. 

The  claim  was  rejected  by  the  4th  Auditor  because,  in  the  opinion 
of  the  head  of  the  Navy  Department,  there  was  no  necessity  for  Mr. 
Worden  performing  duties  of  a  higher  grade  than  his  own  ;  and  he, 
the  4th  Auditor,  considers  the  head  of  the  department  the  proper  judge 
of  the  existence  of  such  necessity ;  and,  moreover,  the  4th  Auditor 
had  the  authority  of  the  department  for  saying  that  the  duties  per- 
formed by  Mr.  Worden  were  not  those  of  a  lieutenant. 

Now,  for  any  functionaries  in  the  Navy  Department  at  Washington 
to  pretend  to  know  what  duties  are  necessary  to  be  performed  on  board 
a  ship  at  a  particular  time  at  sea,  and  that  such  duties  are  or  are  not 
those  of  a  particular  grade  of  officers,  better  than  the  commander  of 
the  ship,  is  an  absurdity.  It  might  do,  indeed,  for  that  head  of  the 
department  who,  it  is  said,  reprimanded  an  officer  for  stating  in  his 
report  that  he  had  spent  so  many  days  in  '' running  down  the 
trades" — supposing  he  had  employed  the  time  in  deriding  mechanical 
occupations.    So  ignorant  was  he  of  nautical  terms  I 

But  an  auditor,  or  even  the  head  of  a  department,  has  no  power  to 
amend  an  act  of  Congress,  or  to  nullify  it  by  his  construction. 

This  case  has  already  been  decided  by  the  Court  of  Claims  in  that 
of  Captain  Ma^ruder,  as  the  testimony  of  Commander  Nicholas  is 
'positive  and  indisputable. 

J.  F.  POLK, 
Counsel  for  Claimant. 


m  THECOUBT  OF  CLAIMS— No.  622.--Tbiam  168. 

John  L.  Wordbn  vs.  Tab  Unitbd  States. 
Solicitor's  Brief. 

This  is  the  claim  of  an  officer  of  the  navy,  under  the  act  of  March 
3,  1835,  for  performing  the  duties  of  a  higher  grade. 

The  Secretary  of  the  Navy  had  fitted  out  the  storeship  Relief  for  a 
certain  service,  and  assigned  her  to  one  lieutenant  only.  The  com- 
mander of  the  vessel  thought  proper  to  direct  the  petitioner  also,  who 
was  a  midshipman,  to  perform  the  duties  of  lieutenant. 

This  Court  has  already  decided  that  the  mere  discharge  by  an  officer 
of  the  dtUiea  of  a  higher  qffUse  than  his  own^  tciU  not  entitle  him  to  the 
benefit  of  the  statutory  provisions  before  referred  to.  '^  To  give  him  a 
claim  to  the  salary  of  the  higher  office,  the  duties  of  that  office  must 
have  been  legally  performed  ;  that  is,  they  must  have  been  performed 
by  virtue  of  an  authorized  acting  appointment." — (Mc.  Mcintosh  vs. 
the  United  States.) 

Nothing  is  averred  or  proved  to  show  that  the  commander  of  the 
Belief  had  any  authority  to  make  an  acting  appointment  of  lieutenant. 
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or  did,  in  fact,  make  an  appointment.  Whether  he  did  make  such  an 
appointment  in  the  manner  contemplated  by  the  regulations,  or 
whether  he  merely  required  the  petitioner  from  time  to  time  to  per- 
form such  duties,  does  not  appear.  Under  the  ruling  of  this  C!ourt  in 
the  case  above  cited,  the  burden  of  proof  of  all  these  facts  is  on  the 
petitioner,  and  he  has  neither  averred  nor  proved  any  of  those  which 
are  material  to  his  case. 

JNO.  D.  Mcpherson, 

Deputy  SoUoUoTm 


m  THE  COURT  OP  CLAIMS. 

John  L.  Wordsn  vs.  The  United  States. 

ScAEBURGB,  J.,  delivered  the  opinion  of  the  Court. 

The  petitioner  states  the  following  case : 

In  October,  A.  D.  1840,  he  was  ordered  as  a  passed  midshipman  to 
(he  United  States  ship,  Belief,  Lieutenant  Commanding  John  S. 
Nicholas,  then  under  orders  for  the  Pacific  ocean.  Immediately  upon 
joining  the  ship,  he  was  ordered  by  the  commander  to  perform  the 
duty  of  master,  and  subsequently,  (from  the  1st  day  of  December,  A. 
D.  1840,  to  30th  day  of  May,  A.  D.  1842,)  he  performed  the  duty  of 
a  lieutenant,  together  with  that  of  master,  m  obedience  to  the  order  of 
his  commanding  officer. 

He  claims  the  difference  of  pay  between  that  of  master  and  that  of 
lieutenant  for  the  period  above  mentioned,  under  the  act  of  March  3, 
A.  D.  1835.— (4  Stat,  at  L.,  p.  766.) 

Commander  Nicholas  gave  the  petitioner  the  following  certificate, 
dated  January  20,  A.  D.  1844 :  "I  hereby  certify  that  you  performed 
the  duty  both  as  sailingmaster  and  lieutenant  on  board  the  United 
States  ship  Belief,  under  my  command,  from  the  1st  of  December, 
1840,  to  tne  30th  of  May,  1842,  inclusive,  by  my  order,  there  being 
0D|  board  but  one  lieutenant  and  no  sailingmaster  ordered  by  the 
department." 

The  act  of  March  3,  A.  D.  1835,  ch.  27,  provides  as  follows : 
''  Officers  temporarily  performing  the  duties  belonging  to  those  of  a 
higher  grade,  shall  receive  the  compensation  allowed  to  such  higher 
grade  while  actually  so  employed." — (4  Stat,  at  L.,  p.  766.) 

The  Fourth  Auditor,  in  a  letter  to  A.  and  J.  E.  Kendall,  dated 
January  30,  A.  D.  1844,  said:  ''The  Secretary  of  the  Navy  some 
time  since  decided  that  a  vessel  not  included  in  the  regulation,  which 
prescribes  the  war  complements  to  ships  in  the  service,  (as  is  the  case 
with  a  store  ship,)  is  entitled  to  no  more  officers  of  any  particular 
grade  than  have  been  ordered  to  her  by  the  department ;  and  upon  in- 

Sdry  I  have  ascertained  that  only  one  lieutenant  had  been  ordered  to 
e  Belief  at  the  time  when  the  services  had  been  rendered  by  Passed 
Midshipman  Worden,  for  which  he  asks  the  pay  of  the  superior  ^laidA* 
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As  there  was  a  lieutenant  on  board,  and  performing  duty  during  tbe 
period  embraced  by  Commander  Nicholas'  certificate,  you  will  readily 
perceive  that  the  decision  of  the  department  above  referred  to  is  &tid 
to  Mr.  Worden'  daim." 

In  another  letter  to  the  same  persons^  dated  May  21,  A.  D.  1844, 
the  Fourth  Auditor  said :  ^'I  agree  with  you  that  where  an  officer  of 
the  navy  is  called  upon  'of  necessity'  to  perform  the  duties  of  a  grade 
higher  than  his  own,  and  does  actually  perform  them,  he  is  entitled 
by  law  to  the  pay  of  such  higher  ^rade.  I  think  it  equally  clear  that 
the  head  of  the  department  to  which  the  officer  belongs  is  the  proper 
judge  of  the  existence  of  such  necessity.  The  store  ship,  Belief,  was 
not  considered  by  the  Navy  Department  as  included  by  the  general 
table  regulating  the  war  complements  of  the  vessels  of  the  United 
States,  and  her  complement  consequently  was  separately  fixed,  which 
her  commanding  officer  had  no  right  to  alter.  She  was  allowed  but 
one  lieutenant  l^sides  the  officer  commanding,  and  that  one  she  had 
at  the  period  to  which  Mr.  Worden's  claim  relates.  Whatever  her 
commander  may  have  intended  or  supposed,  I  have  the  authority  of 
the  department  for  saying  that  the  duties  which  Mr.  Worden  per- 
formed were  not  those  of  a  lieutenant,  and  I  therefore  cannot  regard 
him  as  entitled  to  the  compensation  allowed  by  law  to  officers  of  that 
grade.  Agreeably  to  your  request,  I  have  submitted  your  letter  to 
the  Secretary  of  the  Navy,  who  concurs  in  the  view  which  I  have 
taken  on  the  subject." 

The  public  armed  vessels  of  the  United  States  in  actual  service  in 
time  of  peace  are  officered  and  manned  as  the  President  may  direct. 
(Act  of  21st  April,  A.  D.  1806,  ch.— ,  §  3,  1  Stat,  at  L.,  p.—.)  An 
act  of  the  Secretary  of  the  Navy  in  relation  to  this  matter  is,  in  con- 
templation of  law,  the  act  of  the  President.  It  must  be  considered, 
therefore,  that  the  President,  not  regarding  the  '^  Belief"  as  included 
by  the  general  table  of  complements  for  the  vessels  of  the  United 
8tAieB,Jixed  her  complement  separately,  and  in  doing  so,  determined 
to  assign  her,  and  did  assign  her,  but  one  lieutenant.  This  he  had 
authority  to  do,  and  the  officer  commanding  had  no  authoritv  to 
change  the  regulation.  It  is  impossible,  therefore,  that  in  a  legal 
sense  there  could  have  been  any  duty  on  board  the  ' 'Belief '  for  more 
than  one  lieutenant.  The  lieutenant's  duty  was  performed  by  the 
lieutenant  who  was  assigned  to  the  ship. 

The  consequence  is,  that  the  petitioner  did  not  perform  the  duties 
belonging  to  a  higher  grade  than  his  own  at  any  time  whilst  he  served 
on  board  the  ' 'Belief."  The  certificate  of  C!ommander  Nicholas  can 
mean  nothing  more  than  that  the  petitioner  performed  the  duties 
usually  performed  by  a  lieutenant  on  board  other  vessels.  It  is 
clearly  erroneous  in  its  leeal  conclusions. 

We  are,  therefore,  of  the  opinion  that  the  petitioner  is  not  entitled 
to  relief. 


I 
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IstSetaion.      J  \    No.  264. 


MEMORIAL 

OP  THB 

LEGISLATURE  OF  THE  STATE  OF  WISCONSIN, 


PRATnO 


A  grant  of  land  to  aid  in  the  construction  of  the  Mineral  Point  and 
Fortage  City  railroad. 


Mat  10,  1858. — Referred  to  the  Committee  on  Public  Lands  atid  ordered  to  be  printed. 


MEMORIAL  to  Congreu,  asking  a  grant  of  land  for  the  Mineral  Point  and  Portage  City 

railroad. 

To  the  honoraile  the  Senate  and  House  of  Representatives  of  the  United 
States  in  Congress  assembled  : 

f      The  memorial  of  the  legifilatare  of  the  State  of  Wiflconsin  respect- 
falljT  represents : 

That  previous  to  the  treaties  of  1829,  concluded  at  Prairie  du  Chien 
with  the  Chippewas,  Ottawas,  and  Pottawatomies,  of  the  Illinois  and 
the  Winnebago  nations  of  Indians,  which  were  ratified  on  the  2d  day  of 
day  of  January,  1830,  the  government  of  the  United  States  collected 
a  large  amount  of  lead  as  rent  from  miners  in  the  lead  mines  of  the 
Upper  Mississippi,  for  lead  ore  dug  by  them  on  lands  clearly  the  prop- 
erty of  the  Inaians.  The  amount  thus  collected  was  paid  through 
smelters  to  the  government,  and  can  be  fully  ascertained  by  reference 
to  the  reports  of  the  superintendent  of  the  lead  mines,  on  file  in  the 
War  Department.  If  upon  investigation  it  should  appear  that  those 
rents  were  illegally  collected,  and  Congress  should  think  it  just  to  re- 
fund the  amount  to  the  miners  or  their  heirs^  who  paid  them^  there  is 
no  record  by  which  the  sum  paid  by  each  individual  miner  could  be 
ascertained. 

Tour  memorialists  would  therefore  ask  Congress  to  grant  a  quantity 
of  land  equal  in  value  to  the  amount  thus  collected  by  the  government 
for  lead  ore  dug  on  Indian  lands,  to  assist  the  citizens  of  the  lead  mines 
in  the  construction  of  the  Mineral  Point  and  Portage  Citv  railroad,  in- 
corporated by  an  act  of  this  legislature  and  approved  on  the  13th  of  Oc- 
tober, 1856.  The  construction  of  this  road,  which  would  be  about 
sixty  miles  in  length,  to  Portage  City,  on  the  waters  of  Lake  Michi- 
gan, would,  by  lines  of  railroad  now  in  operation,  bring  the  cities  of 
Dubuque,  Dunleith,  Galena,  and  Mineral  Point,  and  the  mining 
country  generally,  in  connexion  with  the  navigable  waters  of  Lake 
Michigan,  at  their  nearest  point  to  the  Mississippi  river,  and  open  to 
the  lead  mines  by  way  of  the  Fox  Biver,  Wisconsin,  the  navigation 
of  which  is  now  being  improved  by  an  appropriation  of  land  gcQii\j^ 
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to  the  State  for  that  parjpose.  The  nearest,  cheapest,  and  safest  route 
for  the  transportation  or  the  staples  of  the  country  by  the  way  of  the 
lakes  to  the  eastern  cities. 

Tour  memorialists  would  further  represent  that  the  construction  of 
the  proposed,  road  would  also  complete  a  continuous  line  of  railroad 
from  the  Gulf  of  Mexico  through  the  States  of  Alabama,  Tennessee, 
Kentucky,  Illinois,  and  Wisconsin,  most  of  which  is  now  being  built 
or^has  been  completed  to  the  city  of  Mineral  Point  by  donations  of 
land  from  Congress.  It  would  bring  a  large  portion  of  the  lead  mines 
in  connexion  with  the  pineries  on  the  Wisconsin  river,  thereby  affording 
a  supply  of  lumber,  an  article  absolutely  necessary  in  the  settlement  of 
our  prairies,  open  a  direct  communication  with  the  capital  of  our 
State  and  its  commercial  capital,  the  city  of  Milwaukie ;  it  would  also 
give  to  the  mining  district  a  direct  outlet  to  the  upper  Mississippi  and 
Lake  Superior  by  railroads  now  being  constructed  by  grants  of  land  by 
the  general  government.         * 

Your  memorialists  would  further  represent,  that  the  citizens  of  the 
lead  mines  on  the  east  side  of  the  Mississippi  consider  that  they  have 
stronger  claims  on  the  liberality  of  Congress  for  a  donation  of  land  to 
assist  them  in  any  public  work  which  they  may  undertake  for  the 
benefit  of  their  section  of  the  coimtry  than  those  of  any  other  portion 
of  the  valley  of  the  Mississippi.  The  settlement  of  the  lead  mines 
was  made  at  a  very  early  day,  fully  three  hundred  miles  in  advance  of 
the  frontier  settlements  of  Illinois  ;  the  miners  lost  the  labor  of  two 
seasons  in  defending  their  settlepient  against  the  inroads  of  the  In- 
dians in  the  Winnebago  and  Black  Hawk  wars  ;  by  settlement  and 
conquest  they  were  in  possession  of  the  country  before  the  government 
acquired  a  title  to  the  land  by  the  treaties  of  1829,  and  after  the 
United  States  acquired  a  title,  when  the  lands  were  surveyed  and 
offered  for  sale  by  the  President,  they  became  purchasers,  and  in  many 
instances  paid  over  the  minimum  prices  for  land  on  which  they  had 
previously  paid  heavy  rents,  as  tenants  of  the  government. 

F.  S.  LOVELL, 

Speaker  of  the  Assembly. 
E.  D.  CAMPBELL, 
Lieutenant  Governor  and  President  of  the  Senate. 

Approved  May  1,  1858. 

ALEX.  W.  KANDALL. 


State  of  Wisconsin, 
Secretary's  Office.     )     ' 

The  secretary  of  state  of  the  State  of  Wisconsin  does  hereby  certify 
that  the  foregoing  memorial  has  been  compared  with  the  original 
memorial  filed  in  this  oflice,  and  that  the  same  is  a  true  and  correct 
copy  thereof  and  of  the  whole  of  such  original. 

In  witness  whereof,  I  have  hereunto  set  my  hand  and  aflSxed  the 
Ft  o  1  g^'^at  seal  of  the  State,  at  the  capitol  in  Madison  ,  this  fourth 
L^-  ^--1  day  of  May,  A.  D.  1858. 

J.  D.  EUGGLES, 
Assistant  Secretary  of  State. 


35zH  OoKeBBB,  )  SENATE.  (  Mis.  Doc. 

Ut  Seaaiott.      \  i   No.  255. 


RESOLUTIONS 

OrXEl 

LEGISLATURE  OF  THE  STATE  OF  WISCONSIN, 


nr  fATOB  OF 


A  donation  of  land  to  aid  in  the  construction  of  a  ship  canal  around 
the  FaUs  of  Niagara. 


Hat  10,  1868. — ^Befcrred  to  the  Committee  on  Public  Lands  and  ordered  to  be  printed. 


RESOLUTIONS  in  relation  to  a  ship  canal  aromid  the  Falls  of  Niagara,  in  the  State  of 

New  York. 

Whereas,  the  adoption  of  every  just  and  legal  measure  that  tends 
to  lessen  the  cost  of  transportation  between  the.  west  and  the  east 
gives  toithe  public  a  more  speedy  access  to  eastern  and  foreign  markets, 
enhances  the  value  of  our  staples,  and  lessens  the  cost  of  those  articles 
of  necessity  and  luxury  which  we  do  not  produce  but  derive  from 
abroad,  is  eminently  desired  by  this  legislature ;  and  whereas  the 
obstruction  which  the  Falls  of  Niagara  offers  to  the  pasBiage  of  vessels 
from  our  northwestern  lakes  to  Lake  Ontario,  the  St.  Lawrence 
river,  and  thence  to  our  cities  on  the  seaboard  and  the  commercial 
Diarts  of  the  world,  causes  the  cost  of  transportation  between  the  west 
and  the  east  to  be  materially  greater  than  it  would  be  were  that 
obstruction  removed  or  avoided  ;  and  whereas  the  construction  of  a 
Bbip  canal  on  the  territory  of  the  United  States,  around  said  falls,  of 
sufficient  size  to  pass  vessels  of  one  thousand  tons  burden,  would 
enable  the  flour,  wheat,  corn,  pork  and  beef  of  Wisconsin  to  be  shipped 
to  eastern  cities,  or  direct  to  Europe  without  breaking  bulk,  and  at  a 
cost  greatly  below  what  they  are  now  subjected  to  ;  and  whereas  such 
a  ship  canal  would  always  give  to  the  United  Stafes  a  complete 
control  of  the  great  lakes  in  case  of  war  between  them  and  Great 
Britain,  and  thus  be  the  means  of  protection  to  the  commerce  of  lakes 
and  the  cities  bordering  their  shores,  which  could  only  be  had  under 
different  circumstances  by  keeping  up  heavy  naval  armaments  on  the 
Upper  and  lower  lakes  ;  and  whereas  a  charter  has  been  j^ranted  to  a 
company,  by  an  act  of  the  legislature  of  the  State  of  New  York,  to  con- 
struct.a  ship  canal  of  the  capacity  as  above  mentioned,  but  cannot 
proceed  with  an  enterprise  of  such  magnitude,  and  which  will  neces- 
sarily, for  some  years,  afford  but  a  small  per  cent,  upon  the  capital 
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required  without  the  aid  of  the  national  TOvernment ;  and  whereas 
the  granting  of  such  aid  is  not  incompatible  with  the  action  of  the 
government  in  other  cases,  among  which  is  the  grant  of  lands  equal 
to  the  entire  cost  of  the  construction  of  a  ship  canal  to  connect  Lakes 
Superior  and  Huron,  in  the  territory  6f  the  State  of  Michigan: 
Therefore — 

Beaolved  by  the  senate  and  aesemblyof  the  Staie  of  Wisconduy  each 
house  concurring  J  That  our  senators  in  the  United  States  Congress  he 
instructed  and  our  representatives  re(]|^uested  to  vote  for  such  a  grant 
of  the  public  lands  as  may  be  deemed  just  and  necessary  to  aid  in  con- 
structing and  completing,  at  an  early  day  as  may  be  practicable,  a 
ship  canal  around  the  Falls  of  Niagara,  in  accordance  with  the  act  of 
the  legislature  of  the  State  of  New  York  upon  that  subject,  passed 
July  21,  1853. 

Besolvedf  That  a  copy  of  these  resolutions  be  transmitted  by  the 
governor  of  this  State  to  each  of  our  senators  and  representatives  in 
Ongress. 

F.  S.  LOVELL, 

Speaker  of  the  Assembly. 
E,  D.  CAMPBELL, 
Lieutenant  Governor  and  President  of  the  Senate. 

Approved  May  1, 1858. 

ALEX.  W.  EANDALL, 


State  op  Wisconsin,  ) 
Secretary's  Office.    S 

The  secretary  of  state  of  the  State  of  Wisconsin  does  hereby  cer- 
tify that  the  foregoing  memorial  has  been  compared  with  the  original 
memorial  filed  in  this  office,  and  that  the  same  is  a  true  and  correct 
copy  thereof  and  of  the  whole  of  such  original. 
In  witness  whereof,  I  have  hereunto  set  my  hand,  and  affixed  the 
Ft   a  1    great  seal  of  the  State,  at  the  capitol  in  Madison,  this 
L^-  ®--l    4th  day  of  May,  A.  D.  1858. 

J.  D.  RUGGLES, 
Assistant  Secretary  of  State. 


y 
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Ist  Session.     \  }  No.  256. 


IN  THE  SENATE 'of  THE  UNITED  STATES. 


Mat  14, 185&— Rec«ived  from  the  Court  of  Claimi. 
Mat  15,  185d — Referred  to  the  Committee  on  Claima. 


Th«  Court  of  Claims  submitted  the  following 
REPORT. 

7b  the  honorable  the  Semcie  and  House  of  Repreaentativea  of  the  United 
Stales  in  Congress  assembled : 

The  Court  of  Claims  respectfully  presents  the  following  documents 
as  the  report  in  the  case  of 

BICHABD  FITZPATRICK  vs.  THE  UNITED  STATES, 

1.  The  petition  of  the  claimant  to  the  Court  of  Claims. 

2.  Claimant's  memorial  to  Congress  and  accompanying  documents, 
referred  hy  the  House  of  Representatives  and  returned  to  that  house. 

3.  Interrogatories  to  the  Hon.  S.  B,  Mallory,  and  answers  thereto, 
transmitted  to  the  House  of  Representatives. 

4.  Agreement  of  the  United  States  Assistant  Solicitor  and  claimant's 
counsel  to  admit  the  foregoing  documents  (Nos.  2  and  3,)  as  evidence 
ia  this  case,  transmitted  to  the  House  of  Representatives. 

5.  Opinion  of  the  Court. 

6.  Bill  for  the  relief  of  claimant. 

By  order  of  the  Court  of  Claims. 

In  testimony  whereof,  I  have  hereunto  set  my  hand  and  affixed  the 
r  1  sealof  said  Court,  at  Washington,  this  fourteenth  day  of  May, 
^^^•J  A.  D.  1858- 

SAM'L  H.  HUNTINGTON, 

^  Chi^  Clerk  Court  of  CUiims. 


To  the  Co^ri  of  Clutms : 

The  petition  of  Richard  Fitzpatrick,  of  Brownsville,  Texas,  respect- 
fully repi-esents: 

That  at  the  commencement  of  the  war  by  the  Seminole  Indians,  in 
Florida,  he  was  the  owner  and  in  actual  possession  of  a  valuable  plan- 
tiilion  on  the  Miami  river,  in  Dade  county,  ia  the  southern  district  of 
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Florida  ;  and  that  on  or  about  the  6th  day  of  January,  1836,  his  over- 
seer, James  Wright,  who  was  in  charge  of  his  plantation  and  negroes, 
was  obliged  to  abandon  the  plantation,  leaving  everything  behind 
except  the  negroes,  whom  by  great  exertions  he  removed,  and  thus 
prevented  them  from  falling  into  the  hands  of  the  Indians.  That  the 
plantation  aforesaid  was  well  stocked  and  provided  with  everything, 
and  had  a  great  variety  of  valuable  fruit  trees  on  it,  which  were  pro- 
cured from  the  West  India  islands  at  great  trouble  and  expense — all 
of  which  were  destroyed  ;  and  that  the  valuation  hereto  annexed  is  a 
very  low  and  reasonable  one,  and  that  the  losses  of  the  articles  were 
really  sustained  ;  and  that  the  compensation  for  the  occupation  of  the 
plantation  by  the  United  States  troops  is  reasonable ;  and  that  the 
quantity  of  wood  charged  to  have  been  cut  from  his  land  at  the  Miami 
river,  and  at  New  river,  is  less  than  the  real  quantity  cut  and  con- 
sumed by  the  steamboats  in  the  service  of  the  United  States  ;  that  he 
has  never  received  any  compensation  whatever  for  any  losses  sustained 
by  him,  and  that  none  of  his  slaves  has  ever  received  any  aid  or  sub- 
sistence from  any  officer  of  the  United  States  government. 

This  claim  was  first  presented  to  Congress  (House  of  Kepresenta- 
tives)  at  the  2d  session  of  the  26th  Congress.  Several  reports  have 
been  made  upon  it,  and  will  be  found  in  the  volumes  of  reports  as 
follows :  House  Report  No.  2*79,  29th  Congress,  lat  session ;  Senate 

Report  No. ,  22d  Congress,  1st  session;  Senate  Report  No.  49, 

33d  Congress^  1st  session ;  House  Report  No.  72,  33d  Congress,  2d 
session.  Your  petitioner  states,  by  way  of  amendment,  that  he  is  the 
sole  owner  of  the  claim,  and  that  the  same  was  referred  to  this  honora- 
ble Court  by  the  House  of  Representatives  at  the  2d  session  of  the  33d 
Congress. 

The  petition  is  further  amended  by  averring  that  the  plantation  was 
occupied  by  the  United  States  troops  from  the  commencement  of  hos- 
tilities in  1836  to  the  close  of  the  war,  some  time  in  1842,  during  all 
of  which  time  large  quantities  of  wood  and  other  property  was  taken 
and  used  by  the  government  troops  for  governmental  purposes.  The 
account  annexed  was  made  up  to  April,  1840,  when  the  claim  was 
first  presented  to  Congress. 

P.  PHILLIPS, 
Solicitor  for  Claimant. 


ESnMATE. 

The  following  is  an  estimate  of  the  losses  and  damages  sustained 
by  Richard  Fitzpatrick  at  his  plantation  on  Miami  river,  near  Cape 
Florida,  by  the  Seminole  Indians,  and  for  the  occupation  of  said 
plantation  by  the  United  States  lorces  in  Florida ;  and  for  wood 
cut  on  the  lands  owned  by  said  Fitzpatrick,  to  the  first  day  of  April, 
1840. 

The  Indians  drove  off  the  overseer  and  negroes  on  the  6th  day  of 
of  January,  1836 ;  which  said  plantation  was  in  the  possession  and 
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occupation  of  the  troops  of  the  United  States  for  three  years,  up  to 
April,  1840. 

One  hundred  acres  of  sugarcane,  worth  |100  per  acre |10,000 

Thirty  acres  of  corn  and  pumpkins,  worth 1,200 

Five  acres  of  sweet  potatoes,  worth 500 

Four  thousand  plantain  and  Banana  trees 4,000 

Twelve  acres  of  Bermuda  arrow  root 500 

Lime  grove  destroyed 2,000 

One  hundred  cocoa-nut  trees  destroyed 500 

Nursery  of  tropical  fruit  trees  destroyed 2,500 

Six  hundred  bushels  of  flint  corn 1,500 

One  hundred  head  of  hogs 1,000 

Poultry,  viz  :  ducks,  fowls,  turkeys,  and  guinea  fowls 200 

One  large  flat  boat,  sixty  feet  long,  (cost) 1,300 

One  clinker-built  boat 120 

One  cedar  boat 60 

One  schooner 1,500 

One  framed  house 2,300 

Two  corn  cribs : 200 

One  kitchen 50 

One  poultry  house 50 

One  hewed  log  house ••  100 

Twelve  negro  houses 1,600 

One  fram^  house,  south  side  Miami  river 300 

One  framed  house,  smaller 100 

Two  framed  houses  and  out-buildings,  purchased  from  Lewis  2,500 
Plantation  tools,  blacksmiths'  tools,  carts,  ploughs,  axes, 

hoes,  grubbing  hoes,  cooking  utensils,  &c.,  &c 500 

Furniture,  bed  clothes,  books,  &c 2,000 

Three  years'  occupation  of  my  plantation  by  the  United  States 

troops  at  Fort  Dallas,  Miami  river 18,000 

Forty  thousand  shingles 240 

Three  hundred  cords  of  wood  cut  from  my  land,  to  the  first 

of  April,  1840,  for  the  use  of  the  United  States  steamers 

employed  on  the  coast  of  Florida,  at  $6  per  cord 1,800 

Two  hundred  cords  of  wood  cut  from  my  land,  at  New  river, 

for  the  United  States  steamboats,  at  $6  per  cord 1,200 

House  and  improvements,  including  fruit  trees,  wharf,  &c., 

purchased  of  William  Cooley,  on  Little  river 2,500 

60,320 

Evidence  on  JUe  in  Congress. 

Affidavits  of  William  F.  Fnglish,  R.  W.  Cussans,  John  Costen, 
Reason  Duke,  John  Thompson,  and  John  Dubose. 

Certificate  and  statement  of  CJolonel  William  S.  Harney. 

Letter  of  Hon.  S.  B.  Mallory. 

Report  of  Greneral  Jesup. 

Statement  of  specific  losses,  with  testimony  of  William  F.  English 
and  W.  Cooley. 

Letter  of  S.  Churchill. 


4  BICHABD    FITZPATBIGK. 

IN  THE  COURT  OF  CLAIMS. 

Richard  Fitzpatrick  vs.  The  United  States. 

ScARBURGH,  J.,  delivered  the  opinion  of  the  Court. 

In  the  year  1836,  when  the  war  with  the  Seminole  Indians,  in 
Florida,  commenced,  the  petitioner  was  the  owner  of  a  plantation  on 
the  Miami  river,  in  that  State.  Some  time  in  that  year  the  planta- 
tion was  occupied  by  a  part  of  the  naval  forces  of  the  United  States, 
under  the  command  of  Lieutenant  Powell,  who  built  block-houses, 
pickets,  &c.,  thereon  of  timber  taken  from  the  petitioner's  land,  and 
called  the  post  Fort  Dallas.  The  block  houses,  &c.,  were  subse- 
quently destroyed  by  the  Indians  ;  but  how  long  the  plantation  was 
thus  occupied  does  not  appear  from  the  evidence. 

Afterwards,  in  February  or  March,  A.  D.  1838,  by  order  of  the 
quartermaster  general  of  the  United  States,  Fort  Lauderdale,  on  New 
river,  and  Fort  Dallas,  on  the  Miami  river,  were  established  on  the 
same  plantation,  and  they,  together  with  the  entire  plantation,  were 
occupied  by  the  troops  of  the  United  States  from  that  time  till  the 
year  1842.  Whilst  the  plantation  was  thus  occupied,  timber  for  build- 
ing and  wood  for  fuel  for  the  use  of  the  troops  and  of  steamboats  in 
the  service  of  the  United  States  were  taken  therefrom.  How  much 
timber  and  wood  were  thus  taken  cannot  be  ascertained  from  the 
evidence,  but  the  quantity  was  large. 

Immediately  upon  the  breaking  out  of  hostilities,  the  petitioner  was 
obliged  to  abandon  his  plantation  and  remove  his  slaves  from  it. 
Under  the  pressure  of  the  danger  which  then  threatened  him  he  left 
his  other  personal  property  on  the  plantation,  and  soon  afterwards 
the  whole  of  it,  together  with  all  his  buildings,  was  destroyed  by  the 
Indians. 

The  petitioner  claims  compensation  for  the  wood  and  timber  which 
were  taken  for  the  use  of  the  United  States,  and  for  the  occupation  of 
his  land  by  their  troops. 

James  Wright  testifies  that  the  estimate  of  six  thousand  dollars  a 
year  for  the  use  of  the  plantation  is  less  than  the  same,  with  the  force 
employed  on  it,  would  have  produced  to  the  owner.  William  Cooley 
concurs  in  this  statement. 

The  quartermaster  general,  in  his  report  to  the  Secretary  of  war, 
dated  January  13,  A.  D.  1841,  says :  *'  As  the  petitioner  could  make 
no  use  of  the  land  himself,  and  as  the  fuel  was  cut  and  hauled  by  the 
troops,  from  two  to  three  thousand  dollars  a  year  would,  I  should 
think,  be  ample  compensation  for  both.'* 

S.  R.  Mallory,  (senator,)  in  answer  to  the  question  **  what  would 
be  a  fair  annual  allowance  by  the  government  for  the  use  of  said 
plantation  during  the  period  of  their  occupation,"  said :  '*I  cannot 
estimate  the  value  of  the  use  of  the  plantation  to  the  United  States 
while  thus  occupied.  It  is  quite  certain,  however,  that  its  occupation 
was  of  great  importance,  and  was  the  best,  if  not  the  only,  point  in 
that  vicinity  available  for  the  purpose  to  which  it  was  put.     I  can  refer 
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to  the  opinion  of  General  Jesup,  on  file  in  this  case,  and  say,  that  the 
use  of  tne  place,  with  the  wood  used  upon  it,  ought,  in  my  judgment, 
to  be  worth  three  thousand  dollars  per  annuirij  but  I  have  no  accurate 
data  to  arrive  at  this  estimate.  I  know  the  place  well ;  was  there 
frequently  while  it  was  occupied  by  Fitzpatrick  as  a  plantation,  and 
by  the  troops  as  a  military  post ;  and  I  state  this  gross  sum  as  what 
strikes  me  as  being  fair,  though  to  the  United  States,  in  the  prosecu- 
tion of  the  war,  it  must  have  been  regarded  as  an  important  station." 
Afterwards  he  stated  as  follows  :  "In  my  reply  to  the  fifth  interroga- 
tory touching  the  value  of  Fitzpatrick's  place  to  the  United  States 
while  occupied  by  them,  I  said  that  the  *U8eof  the  place,  with  the  wood 
used  upon  it,  ought,  in  my  judgment,  to  be  worth  three  thousand 
dollars  per  annum.'  This  estimate  is,  I  believe,  a  very  moderate  one, 
and  is  formed  exclusively  on  my  own  judgment.  I  know  the  place 
well.  The  government  was  compelled  to  establish  a  post  in  that 
vicinity  on  Key  Biscayne  bay,  ana  had  it  selected  any  other  than 
this  jMirticular  place,  occupying  both  sides  of  the  river  Miami,  <i  very 
considerable  outlay  and  continual  expenditure  would  have  been  entailed 
upon  it,  exceeding  this  three  thousand  dollars  per  annum, 

"  In  my  judgment,  it  was  worth  to  private  inter  prise  three  thousand 
dollars jper  annum;  and  private  enterprise,  too,  that  would  have  pre- 
served, and  not  have  destroyed,  the  valuable  fruit  trees,  &c. 

"  It  is  the  only  place  in  the  whole  bay  where  steamers  can  go  along- 
side the  shore  and  land  cargo.  At  all  other  places  they  are  compelled 
to  anchor  at  a  great  distance  frojn  the  shore,  and  the  saving  in  dollars 
and  cents  which  the  government  made  by  selecting  this  point  above 
others  was  very  large. 

"  I  have  stated  what  I  regarded  as  the  value  of  the  rent.  I  am 
confident  that  the  owner  would  not  have  rented  it  for  this  sum. 

"  I  cannot  say  what  the  place  would  have  rented  for  in  open  market, 
for  it  was  the  only  plantation  within  a  hundred  and  fifty  miles  of  it, 
and  there  were  no  planters  near  it  able  to  rent  it." 

We  are  not  justified  by  the  evidence  in  saying  that  the  petitioner's 
plantation  was  occupied  by  the  United  States  for  a  longer  period  than 
four  years. 

Our  opinion  is,  that  the  petitioner's  claim  is  well  founded.  This 
private  property  was  taken  for  public  use,  and  he  is  entitled  to  a  just 
compensation  therefor. 

As  to  the  amount  of  compensation,  a  general  estimate  made  by  a 
witness^  who  knows  the  premises  well,  and  frequently  visited  them 
whilst  in  the  occupancy  of  the  United  States,  is  all  that  can  justly  be 
required  of  the  petitioner.  Such  a  witness  is  Senator  Mallory .  We 
adopt  his  estimate. 

We  shall,  therefore,  report  to  Congress  a  bill  in  favor  of  the  peti- 
tioner for  the  sum  of  twelve  thousand  dollars,  as  compensation  for  the 
wood  and  the  rent. 


A 


36iH  CoNORBSB,  )  SENATE.  C  Mis.  Doc. 

Ist  Session.      I  I    No.  257. 


RESOLUTION 

or  THB 

LEGISLATURE  OF  THE  STATE  OF  CALIFORNIA, 


or  r AYOB  or 


Tkt  interposition  of  the  genertd  government  for  the  rdease  of  J.  M.  Ainea^ 
an  American  citixen^  hdd  in  captivity  at  Sonora,  in  Mexico. 


Mat  15, 1858. — Reed,  reftrrMi  to  the  Committee  on  Foreign  Relation!,  and  ordered  to  be 

printed.  . 


Joint  resolution  in  relation  to  the  release  of  J.  M.  AinBa.an  American  citiz  en 
held  captire  in  Sonora,  Mexico. 

Where&Sy  J.  M.  Ainsa,  an  American  citizen,  pursuing  a  peaceful 
occupation  on  American  Boil,  was,  on  the  night  of  the  tenth  or  eleventh 
of  April,  one  thousand  eight  hundred  and  fifty-seven,  arrested  by  an 
armed  band  of  Mexicans,  at  the  store  of  Messrs.  Belknap  &  Dunbar, 
in  the  Ghidsden  Purchase,  and  conducted  thence  a  prisoner  in  chains 
tcHermosillo,  and  thence  to  the  port  of  Guyamas,  in  Bonora,  where  he 
has  since  been  detained  a  captive ;  and  whereas  it  is  the  duty  of  the 
American  government,  at  all  times,  and  under  all  circumstances,  to 
protect  the  lives  and  property  of  its  citizens ;  therefore — 

Reaoloedy  That  the  governor  of  California  be  instructed,  and  he  is 
hereby  authorised  to  communicate  with  the  President  of  the  United 
States,  setting  forth  these  facts,  and  such  other  testimony  as  may  be 
femished  him  in  the  premises,  and  requesting  that  officer  to  use  the 
power  of  the  general  government,  so  far  as  he  is  enabled,  to  effect  the 
i^Iease  of  the  said  Ainsa,  and  his  restoration  to  all  the  rights  and  immu- 
nities of  which  he  was  possessed  before  said  arrest  and  imprisonment. 

Resolvedy  That  the  governor  be  requested  to  forward  copies  of  these 
Illations  to  the  President  of  the  United  States  and  each  of  our 
Koators  and  representatives  in  Congress. 

WM.  E.  WHITESIDE8, 

Speaker  of  the  Assembly. 
JAB.  WALKUP, 

President  of  the  Senate. 


B£L£A8£  OF  J.  M.  AITXBA. 


Otpici  07  Secrktakt  07  State, 
ScLcramentOj  OaU/amiay  April  17,  1858. 

I,  Ferris  Forman,  secretarj  of  state  of  the  State  of  California,  do 
hereby  certify  that  the  annexed  is  a  true  and  correct  copy  of  joint 
resolution  relatire  to  the  release  of  J.  M.  Ainsa,  now  on  file  in  my 
office. 

Witness  my  hand  and  the  great  seal  of  State  at  office  in 
Saeramento,  California^  the  lll^  day  of  April,  A.  D.  1858. 

FERRIS  FORMAN, 
Secretary  of  8iaU^ 


35th  OoNaRHBS,  )  SENATE.  (  Mis.  Doc. 

la  Session.     \  \    No.  258. 


RESOLUTION 

or  nn 

LEGISLATURE  OF  THE  STATE  OF  CALIFORNIA, 

IN  rAVOB  or 
The  eanetruethH  of  a  hreakwcUer  at  San  Louis  Obispo  in  that  State. 


Mat  is,  1858.-- Referred  to  the  Committee  on  Commerce  md  ordered  to  be  priated. 


COXCUBBENT  BESOLCTK)N  nelaiiTe  to  a  bieakwater  at  flaa  Louis  Ol»^>o. 

ReaoUsed  by  the  csaembly^  the  senaie  concurring^  That  our  senators 
in  Gongrees  be  instructed,  and  our  representatives  be  requested,  to 
orge  upon  Congress  to  make  an  appropriation  to  build  and  construct 
«  breakwater  at  the  port  of  San  Louis  Obispo  in  this  State. 

Resolved  J  That  the  governor  be  requested  to  forward  a  copy  of  these 
resolntions  to  each  of  our  senators  and  representatives  in  Congress* 

WM.  E.  WHITE8IDES, 

Speaker  of  the  Assembly* 

JAS.  WALKUP, 

President  cf  the  Senate. 


Office  of  Secretary  of  State, 
SacroMnentOj  Cdifomia^  April  16,  1858. 

I,  Ferris  Forman,  secretary  of  state  of  the  State  of  California,  do 
hereby  certify  that  the  annexed  is  a  true  and  correct  copy  of  a  con- 
current resolution  relative  to  a  breakwater  at  San  Louis  Obispo  now 
on  file  in  my  office. 

Ft  a  1        Witness  my  hand  and  the  great  seal  of  State  at  office  in 
^^'  ®  J    Sacramento,  California,  the  16th  day  of  April,  A.  D.  1858. 

FERRIS  FORMAN, 

Secretary  of  State. 


35th  CottataaB,  7  SENATE.  (  Mis.  Doc. 

l8t  Session.     <  )    No.  259. 


RESOLUTION 


liEGISLATURE  OF  THE  STATE  OF  CALIFORNIA, 


IN   FATOR   or 


A  donation  of  land  to  each  of  the  States  and  Territories  of  the  Union 
for  the  endotoment  and  maintenance  of  colleges  for  instruction  in  such 
branches  of  education  as  pertain  to  agriculture^  the  mechanic  artSy 
anid  natural  history. 


Mat  15, 1858. — Referred  to  the  Committee  on  Pablic  LadcIb  and  ordered  to  be  printed. 
CONCURRENT  RESOLUTION  relatire  to  a  coUes^. 

Whereas  the  Hon.  Justin  S.  Morril,  of  Vermont,  has  introduced 
into  the  House  of  Representatives  of  the  United  States  a  bill 
for  the  endowrhent  and  maintenance  of  a  college  in  each  State  and 
Territory,  by  donating  to  eaoli  State  and  Territory  a  portion  of  the 
public  lands  ;  which  college  to  be  dedicated  and  devoted  to  instructions 
in  such  branches  of  education  as  pertain  to  agriculture,  mechanical 
arts,  and  natural  history  ;  therefore — 

Be  it  resolved  by  the  senate,  the  assembly  concumng.  That  our  sen- 
ators be  instructed,  and  our  representatives  in  Congress  requested,  to 
use  all  honorable  exertion  necessary  to  the  passing  of  the  aforemen- 
tioned bill  into  a  law. 

And  be  it  further  resdved,  That  his  excellency  the  governor  be  re- 
quested to  forward  to  our  senators  and  representatives  each  a  copy  of 
these  resolutions. 

WM.  E.  WHITESIDES, 
Speaker  of  the  Assembly. 

JA8.  WALKDP, 

President  of  the  Senate. 


Office  of  Secretary  of  State, 
SacramerUOy  Califomiay  April  16,  1858. 
I,  Ferris  Forman,  secretary  of  state  of  the  State  of  California,  do 
hereby  certify  that  the  annexed  is  a  true  and  correct  copy  of  concur- 
rent resolution  relative  to  a  college,  now  on  file  in  my  office. 
Witness  my  hand  and  the  great  st^al  of  State  at  office  in  Sacra- 
T  mento.  California,  the  16th  day  of  April,  A.  D.  1858. 
^-  8-J  FERKIS  FORMAN, 

Secretary  of  State. 


35th  CoNaBBBS, )  SENATE.  (  Mis.  Doo. 

Itt  Session,     t  t  ^o.  260. 


RESOLUTIONS 


LEaiSLATURE  OF  THE  STATE  OF  NEW  YORK, 


IN  rATOR  or 


The  enactment  of  a  law  granting  pensions  to  the  surviving  soldiers  of 
ihe  Indian  wars  from  1791  to  1795,  and  to  the  widows  of  those  de- 
oeased. 


Mat  17, 1858.  —Ordered  to  lie  on  the  table  and  be  printed 


STATE  OF  NEW  YORK. 

In  Sknatb,  February  4,  1858. 

Besolvedj  (if  the  assembly  concur,)  That  our  senators  in  Congress 
be  instructed,  and  our  representatiyes  requested,  to  use  their  influence 
to  procure  the  passage  of  a  law  granting  a  pension  to  the  surviving 
soldiers  of  the  Indian  wars  of  1791  to  1795,  under  Gtenerals  Wayne, 
Harmer,  and  St.  Clair,  and  to  the  widows  of  the  deceased  soldiers  of 
that  war. 

Besolved,  (if  the  assembly  concur,)  That  his  excellency  the  governor 
be  requested  to  transmit  a  copy  of  the  above  resolution  to  our  senators 
and  representatives  in  Congress. 

Passed. 


By  order. 


(Concurred  in. 
By  order. 


8.  P.  ALLEN,  OUrk. 

State  of  New  York, 
In  Assembly^  February  27,  1858. 

D.  WILSON,  Clerk. 


35th  Cokomss,  )  SENATE.  C  Mis.  Uoo. 

la  Session.     ]  I  No.  261. 


RESOLUTIONS 

•r  TBI 

LEGISLATUEE  OF  THE  STATE  OF  NEW  YORK, 


IM  FATOR  •» 


A  doMtum  of  land /or  the  comtruciion  cf  o  «Atj»  ecmo}  (xrcmyA  iht  FaUi^ 

of  Niagara. 


Mat  17,  1858.— Ordered  to  He  on  the  talkie  and  l)e  printed 


OTATE  OF  NEW  YORK. 


In  Sbnatit,  AprU  IT,  1858. 

Besotved,  (if  the  assembly  concur^)  That  the  members  of  Cbnsress 
from  this  State  be  requested  to  Tote  for  a  sufficient  donation  of  the 
public  lands  to  secure  the  construction  of  a  canal  around  tho  Falls  of 
Niagara. 

Besdvedf  That  his  exoellencj  the  goyernor  be  requested  to  communi- 
cate a  copy  of  the  abore  resolution  to  each  of  our  members  of  Gbngress. 

Bj  order  of  the  senate. 

8.  P.  ALLEN,  Clerk. 

In  Assemblt,  April  17,  1858. 
Besolutions  oonourred  in. 

D,  WILSON,  CTcrfc 


35iH  (}oireBEB8,  {  SENATE.  ( Mis.  Doc. 
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RESOLUTIONS 

OF  THB 

LEGISLATURE  OF  THE  STATE  OF  NEW  YORK, 

IN   RELATION  TO 

The  public  lands. 

Mat  17, 1858. — Ordered  to  lie  on  the  table  and  be  printed. 


CONCURRENT  RESOLUTIONS  relative  to  public  landf . 

BtKlved,  (if  the  assembly  concur,)  That  our  representatives  and 
senators  in  Congress  be  requested  not  to  vote  any  further  special  ap- 
propriations of  the  public  lands  to  the  new  States  until  some  just 
general  provision  be  made,  by  which  the  original  States  shall  receive 
flieir  equitable  proportion  of  the  said  lands,  or  the  proceeds  thereof. 

Resolved^  That  his  excellency  the  governor  be  requested  to  furnish 
a  oopy  of  these  resolutions  to  each  of  our  members  of  Congress. 

State  op  New  York, 
In  Senate,  March  29,  1858. 

These  resolutions  were  duly  passed. 

By  order.  S.  P.  ALLEN,  Clerk. 

State  op  New  York, 
In  Asaemblyj  April  15,  1858. 

These  resolutions  were  duly  passed. 

By  order.  D.  WILSON,  Clerh. 
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MEMORIAL 


TAL.  P.   SHAFFNER,  OF  KENTUCKY, 

FRATiHO  warn 

An  amendment  of  the  act  of  Congress  approved  March  3,  1857,  entiUed 
'^  An  act  to  expedite  telegraphic  communication  for  the  uses  of  the  gov- 
emment  in  its  foreign  intercourse,^^  so  that  the  subsidy  granted  by  the 
mid  act  shaU  be  general  in  its  application  to  aU  Atlantic  ocean  tde- 
graph  lines* 


Mat  15, 1858. — Beferred  to  the  Committee  on  the  Judiciary.    Motion  to  print  referred  to 
the  Committee  on  Printing. 

^T  18,  1858. — Report  in  favor  of  printing  the  memorial,  without  the  map,  submitted, 
conddered,  and  agreed  to.  Committee  on  the  Judiciary  discharged,  and  the  memorial 
^eferred  to  the  Committee  on  Post  Offices  and  Poet  Roads. 


Hemorial  of  Col.  Taliaferro  P.  Shaflfner,  of  Kentucky,  to  the  Congress 
of  the  United  States  of  America,  to  amend  the  law  approved  March 
3, 1857,  "  to  expedite  telegraphic  communication  for  the  uses  of  the 
government  in  its  foreign  intercourse/'  so  that  the  subsidy  granted 
by  Clongress  shall  be  general  in  its  application  to  all  Atlantic  ocean 
telegraph  lines ;  the  President  of  the  United  States  to  determine, 
from  time  to  time,  the  telegraph  line  most  entitled  to  the  patronage 
of  the  government,  and  best  calculated  to  beneiSit  the  '^  United 
States  and  the  citizens  thereof  for  all  time,"  on  equal  terms  with 
anv  other  nation.  The  memorial  embraces  in  its  consideration  the 
following,  vis : 

1.  History  of  Atlantic  ocean  telegraphing  ;  royal  concessions  award- 
ed to  the  said  Shafiher  by  their  Mcgesties  the  Kings  of  Denmark, 
Norway,  and  Sweden,  to  construct  a  line  from  America  to  Europe, 
via  Greenland,  Iceland,  and  the  Faroe  Isles.  Speculation  of  the 
Newfoundland  and  the  Atlantic  Telegraph  Companies. 

2.  The  act  of  Congress  ibr  the  benefit  of  the  Atlantic  company  con- 
sidered, and  its  interpretation  apparently  and  practically.  The  dece];- 
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tion  practiced  upon  Congress  by  the  speculatorB  in  the  passage  of  the 
telegraph  act  approved  March  3,  1857. 

3.  The  Atlantic  company's  expansion  of  stock  from  £300,000  to 
£350,000,  to  £425,000,  to  £500,000,  and  the  right  to  fiirther  expand 
it  to  £1,000,000,  contrary  to  the  intentions  of  Congress  on  the  passage 
of  the  aforesaid  act. 

4.  Violation  of  the  act  of  Congress  by  the  Atlantic  Company,  by 
contracting  with  the  British  government  to  exercise  authority  and  an 
q^clusireness  forbidden  by  the  law  of  Congress. 

5.  The  route  of  the  Atlantic  Telegraph  Company,  via  Newfound- 
land and  Ireland. 

6.  The  distances  of  the  Atlantic  line  from  its  respective  points,  and 
from  London  to  New  York. 

7.  The  route  of  the  Transatlantic  Telegraph  Company,  via  Green- 
land, Iceland,  and  the  Faroe  Isles. 

8.  The  distances  of  the  transatlantic  line  from  its  respective  points, 
viz  :  from  New  York  to  Quebec,  Labrador  coast,  Greenland,  across 
Greenland,  and  thence  to  Iceland,  to  Faroe,  to  North  Sc9tland,  and 
to  London.  From  Faroe's  to  Norway,  to  Copenhagen,  and  to  St.  Pe- 
tersburg. 

9.  South  Atlantic  telegraph  route,  and  its  distances  from  Portugal 
to  the  Azores,  and  from  Great  Britain  to  the  Azores,  and  from  thence 
to  Newfoundland  and  to  Boston  or  New  York,  via  Nantucket. 

10.  Comparative  distances  of  the  Atlantic  and  the  Transatlantic 
routes,  from  the  leading  cities  in  America  to  the  leading  cities  of 
Europe.  The  Transatlantic  line  more  than  one  thousand  miles  nearer 
telegraphically,  via  Greenland  and  Iceland,  than  by  the  Atlantic  line, 
via  Newfoundland  and  Ireland. 

11.  Currents  and  circuits  of  electricity  explained  ;  the  mode  of  ap- 
plying them  in  telegraphing ;  the  distance  electricity  can  be  sent  on 
overground  and  submarine  lines  of  telegraphs. 

12.  Celerity  of  the  electric  current  on  submarine  telegraphs.  Fa- 
raday's, Lardner's,  and  other  opinions  ;  the  impossibility  of  sending 
a  current  on  Ions  circuits. 

13.  A  political  view  of  an  Atlantic  telegraph  ;  it  should  be  inter- 
national, and  under  the  shield  of  every  nation,  and  the  people  of  the 
whole  world  should  be  admitted  to  use  it  on  equal  terms. 

14.  An  appendix,  exhibiting  the  progress  of  the  Atlantic  telegraph, 
and  the  priority  of  the  memorialist  in  the  organization  of  the  enter- 
>prise,  both  in  America  and  in  Europe. 

To  the  Senate  and  House  of  Representatives  of  the  United  States  of 
America  in  Congress  assembled: 

The  memorial  of  Taliaferro  P.  Shaffner,  a  native  born  citizen  of  the 
United  States,  and  a  resident  of  the  State  of  Kentucky,  praying  the 
Congress  of  the  United  States  to  repeal  the  act  of  Congress  approved 
March  3,  1857,  by  which  the  Atlantic  Telegraph  Company  of  Great 
Britain  is  granted  the  sum  of  seventy  thousand  dollars  per  annum, 
and  that  the  amount  thus  specially  granted  to  a  foreign  company, 
acting  or  operating  wholly  on  British  soil,  be  made  general,  and  to 
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be  applied,  in  part  or  in  whole,  to  all  or  any  telegraph  connecting 
America  with  Europe,  from  time  to  time,  as  the  President  may  deter- 
mine as  test  calculated  to  subserve  the  welfare  of  the  people  of  the 
United  States  of  America. 

HISTORY  OF  ATLANTIC  OCEAN  TELEGRAPHS.  ^ 

Your  memorialist  represents,  that  since  early  after  the  completion 
of  the  experimental  telegraph  line  from  Washington  to  Baltimore,  in 
1844,  he  has  been  engaged  in  that  enterprise,  and  was  the  first  in- 
habitant of  the  west  to  energetically  embark  in  its  promotion.  The 
last  line  built  by  him  in  America  was  the  one  to  the  frontiers  of  Mis- 
souri— the  verge  of  civilization  and  the  home  of  Indian  tribes. 

Your  memorialist  has  devoted  years  of  labor  in  the  consummation 
of  the  grand  enterprise  of  connecting  by  electric  telegraph  the  western 
and  southern  cities  and  towns  with  all  other  parts  of  the  American 
continent.  He  has  served  as  projector,  builder,  manager,  president, 
&c.,  of  lines  in  the  south  and  west  for  several  years.  He  accumulated 
a  large  interest  in  the  stocks  of  lines,  and  his  efforts  have  been  aimed 
to  the  increase  of  their  value  by  perfecting  the  system  of  telegraphs 
in  America.  He  has  never  speculated  on  his  stocks  and  never  sold  a 
share  for  himself.  Many  of  his  stocks  have  depreciated  in  value, 
owing  to  the  management  of  speculating  adventurers.  As  a  tele- 
grapher, your  memorialist  has  been  patriotic  and  self-sacrificing.  In 
1853  he  accepted  the  position  of  secretary  of  the  American  Telegraph 
Confederation,  an  organization  composed  of  a  representation  from  the 
different  telegraph  companies  in  America.  This  association,  in  1853 
and  1854,  assembled  at  Washington  city.  In  order  to  promote  the 
final  consummation  of  an  Atlantic  telegraph,  he  was  permitted,  at  the 
annual  meeting  in  1854,  to  reside  in  the  city  of  New  York,  where  he 
was  then  publishing  a  monthly  magazine  devoted  to  the  science  and 
art  of  the  electric  telegraph — advocating  therein  the  practicability  of 
an  Atlantic  ocean  telegraph — the  first  number  of  which  was  issued  in 
the  fall  of  1853.* 

Your  memorialist  at  that  time  had  had  much  experience  in  sub- 
marine telegraphing.  The  lines  on  which  he  had  served  in  the  west 
and  south  had  more  submarine  telegraph  than  all  the  other  lines  in 
America;  and,  to  attain  final  triumph,  great  labor  was  requi^,  and, 
besides,  enormous  expenditure  of  money  and  sacrifice  in  business. 
The  responsibility  devolving  upon  your  memorialist  in  relation  to  the 
submarine  telegraphs  referred  to  was  greater  than  upon  all  others 
engaged  in  the  enterprise.  Succeeding  in  the  accomplishment  of  this 
grand  desideratum,  he  devoted  much  study  to  the  Atlantic  ocean  tel- 
egraph. Up  to  that  time  your  memorialist  knew  no  practical  tele- 
grapher who  had  confidence  in  its  ultimate  success.  None  had  faith 
in  its  early  achievement.  Your  memorialist  was  alone  in  its  advocacy 
as  a  practical  enterprise  in  science  and  in  art. 
While  thus  engaged,  namely,  as  secretary  of  the  American  Tele- 


•  See  Shaffner's  Telegraph  Ci^mpanion,  vol.  1,  No.  1 ;  and  also  the  series  thereafter, 
embraciDg  vols.  1  and  2,  in  Congressional  library. 
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graph  Confederation,  jpublisher  and  editor  of  the  Telegraph  Magazine, 
of  New  York,  advocating  the  practicability  of  an  Atlantic  ocean  tele- 

{rraph,  he  was  called  upon  by  the  original  projector  of  the  Newfoond- 
and  Electric  Telegraph  Company,  and  was  engaged  by  him  to  act  as 
chief  director  of  the  company.  Tour  memorialist  visited  New  York 
early  in  1854,  for  the  purpose  of  inducing  gentlemen  in  ihat  city  to 
embark  with  their  capital  in  the  Newfoundland  enterprise.  These 
gentlemen  are  now  a  part  of  the  present  American  Telegraph  Com- 
pany, the  New  York,  Newfoundland  and  London  Telegraph  Company, 
and  the  Atlantic  Telegraph  Company.  With  these  gentlemen  your 
memorialist  confided  his  plans  and  views  in  relation  to  the  Newfound- 
land telegraph,  having  an  aim  for  a  European  connexion.  He  was 
employed  by  the  acting  person  of  the  New  York  gentlemen  to  be  the 
chief  director  and  the  secretary  of  the  company,  and  to  receive  a  salary 
of  ten  thousand  dollars  per  year.  The  gentlemen  of  New  York  city 
then  embarking  in  the  enterprise  were  merchants  or  speculators,  who 
knew  nothing  of  either  the  science  or  art  of  telegraphing,  and  it  be- 
came necessary  to  educate  them  in  the  simplest  aflfairs  of  the  enter- 
prise, and,  in  doing  so,  your  memorialist  supposed  it  was  his  duty,  as 
an  employe  and  as  an  equal  associate,  and  that  the  confidence  thus 
reposed  by  him  in  them  would  never  be  misplaced. 

The  gentlemen  of  New  York,  agreeing  to  embark  in  the  Newfound- 
land company,  deemed  it  best  to  surrender  the  original  charter  and 
obtain  a  new  one  from  the  Newfoundland  government.  This  was 
done.  Contrary  to  good  faith,  your  memorialist  was  left  out  of  the 
management  of  the  said  company,  and  the  contract  for  his  employment 
as  the  secretary  and  chief  director  of  the  company  summarily  repudi- 
ated. Early  in  the  history  of  this  new  company,  your  memorialist  was  a 
member  of  it,  but  subsequently  he  felt  tnat  his  education  of  fairness 
and  justice  could  not  comport  with  its  management,  and  he  withdrew 
from  it  forever.  By  the  new  charter,  the  Newfoundland  government 
guarantied,  on  the  bonds  of  the  company,  for  a  sum  proximating 
$250,000,  which  amount,  with  what  had  been  expended  in  building 
the  line  by  the  old  company,  was  amply  sufficient  for  the  construction 
of  the  whole  line,  and,  therefore,  the  members  of  the  New  York,  New- 
foundland, and  London  Telegraph  Company  had  good  reason  to  be- 
lieve, as  was  advocated  at  the  time,  that  they  would  make  the 
$1,500,000  capital  of  the  company  free  of  any  expense  to  themselves. 
It  was  considered  a  magnificent  speculation!  If  it  has  turned  out 
otherwise,  the  fault  lies  wholly  with  incompetent  administration  of  its 
afEftirs. 

Your  memorialist  finding  himself  deceived  in  the  afiair  of  the  New 
York,  Newfoundland,  and  London  telegraph,  he  determined  to  confine 
himself  to  the  Atlantic  enterprise,  and  in  May,  1854,  he  embarked  for 
Europe,  for  the  purpose  of  obtaining  a  concession  from  the  kingdom  of 
Denmark  for  the  right  to  run  a  telegraph  from  America  to  Europe, 
via  Greenland,  Iceland,  and  the  Faroe  Isles. 

In  England  he  was  granted  every  desired  facility  for  the  exami- 
nation and  study  of  the  telegraphs  in  that  country.  In  France,  his  Im- 
perial Majesty^  the  Emperor  Napoleon  III,  through  the  minister  of  for 
eign  affairs  at  Paris,  oraered  the  telegraphs  of  the  empire  to  be  fully  ex- 
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posed  to  your  memorialist's  examination,  and  to  be  afforded  all  neces- 
sary aid  by  the  government  official  thereon  engaged.  The  adminis- 
trations of  the  telegraphs  of  Belgium,  Holland,  Hanover,  Denmark, 
Prussia,  Austria,  and  of  nearly  all  Europe,  were  particularlv  attentive 
in  awarding  to  your  memorialist  every  facility  necessary  wr  the  ex- 
amination of  their  respective  systems  of  telegraph.  While  awaiting 
the  negotiations  in  Denmark,  his  Majesty,  the  late  Emperor  Nicholas 
of  Russia,  deigned  to  request  your  memorialist,  through  his  envoy 
extraordinary  and  minister  plenipotentiary,  to  visit  St.  Petersburg, 
for  the  purpose  of  aiding  in  tne  organization  and  fulfilment  of  a  com- 
plete system  of  telegraphs  for  the  military  service  of  the  empire.  For 
the  services  thus  rendered  by  your  memorialist,  his  august  Majesty 
miMt  generously  manifested  a  satisfactory  appreciation. 

In  August,  1854,  his  Majesty  the  King  of  Denmark,  Frederick 
Vn,  granted  to  your  memorialist  the  exclusive  right  for  the  construc- 
tion and  maintenance  of  an  electric  telegraph  from  America  to  Europe, 
via  the  Boyal  Danish  territories  of  Greenland,  Iceland,  and  the  Faroe 
Isles,  for  the  term  of  one  hundred  years,  so  that  '^  despatches  might 
be  transmitted,  in  so  much  as  the  contents  thereof  might  not  be  re- 
garded as  dangerous  to  the  Danish  State,  or  of  the  common  weal,  from 
and  to  all  nations;"  the  Danish  government  pledging  its  faith  to  the 
bestowment  of  all  '' necessary  care  and  vigilance,  as  well  as  the 
means  to  insure  the  free  and  unhindered  use  of  the  said  electric  tele- 
graph for  the  benefit  alike  of  all  nations." 

On  the  6th  of  February,  1855,  your  memorialist  was  granted  a 
royal  concession  from  his  Majesty  the  King  of  Sweden  for  the  con- 
tinuation of  the  transatlantic  telegraph  contemplated  in  the  royal 
oonoession  of  Denmark  across  the  kingaom  of  Sweden. 

On  the  21st  of  February,  1855,  your  memorialist  was  granted  a 
concession  for  the  landing  of  the  cable  of  the  transaltantic  telegraph, 
under  the  royal  Danish  concession  aforesaid,  on  the  coast  of  Norway 
and  its  connexion  over  the  territory  of  the  kingdom  of  Norway. 

In  the  meantime,  his  august  Majesty,  the  late  Emperor  Nicholas 
of  Russia,  deigned  to  confer  on  your  memorialist  the  right,  with  his 
Majesty's  co-operation,  to  continue  the  said  telegraph  from  the  coast 
of  Sweden,  across  the  Gulf  of  Bothnia,  along  the  coast  of  Finland,  to 
St.  Petersburg,  having  in  view  the  continuation  of  the  said  telegraph 
by  your  memorialist  from  thence  over  Asia  and  across  to  the  Pacific 
ocean  to  San  Francisco,  there  connecting  with  the  American  lines 
extending  across  the  continent,  by  which  the  world  would  be  girdled 
by  one  continuous  electric  telegraph.* 

After  fulfilling  the  object  of  the  mission  to  Denmark,  to  Russia, 
and  to  other  governments  on  the  continent  of  Europe,  your  memo- 
rialist was  returning  to  America  in  the  fall  of  1854,  and  in  Paris  he 
met  with  a  prominent  English  telegraph  engineer,  with  whom  an 
association  was  formed  for  the  construction  of  an  Atlantic  telegraph. 
This  engineer  subsequently  repudiated  his  contract,  and  is  now  a 
director  in  the  present  Atlantic  telegraph,  organized  in  opposition  to 

•See  SbaSneT*B  Telegraphic  Companion,  vol.  II,  on  the  **  World  Girale  Telegraph." 
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the  scheme  of  your  memorialist,  and  for  the  better  satisfaction  of 
British  feeling  in  the  premises. 

Having  returned  to  America,  in  December,  1854,  your  memorialist 
proceeded  to  negotiate  with  the  New  York,  Newfoundland,  and  London 
Telegraph  Company  for  a  co-operative  contract  in  business.  In  Feb- 
ruary, 1855,  a  contract  was  signed  by  your  memorialist — ^with  his  then 
English  associate,  as  formed  in  Paris — upon  the  one  part,  and  with 
the  President  of  the  New  York,  Newfoundland,  and  London  Telegraph 
Company,  of  the  other  part.  By  this  contract  your  memorialist  was 
to  have  had  constructed  a  line  of  telegraph  from  America  to  Europe 
within  three  years,  and  upon  the  faith  of  this  contract  your  memo- 
rialist confided.  The  fault  of  the  non-fulfilment  of  the  contract  lies 
wholly  with  the  New  York,  Newfoundland;  and  London  Telegraph 
Company.  This  arrangement  required  the  Transatlantic  Telegraph, 
represented  then  and  now  by  your  memorialist,  to  reciprocate  in  busi- 
ness at  St.  John's,  Newfoundland ;  and  in  case  the  said  transatlantic 
line  did  not  land  on  the  coast  of  Newfoundland,  then  for  and  in  con- 
sideration of  the  non-use  of  the  monopoly  of  landing  a  telegraph 
cable  upon  Newfoundland  for  the  chartered  term  of  fifty  years, 
granted  to  the  said  company  by  the  legislature  of  Newfoundland,  the 
said  Transatlantic  Telegraph  was  to  have  paid  the  New  York,  New- 
foundland, and  London  Telegraph  the  sum  of  6  per  cent,  per  annum 
on  $1,500,000,  the  capital  stock  of  the  said  company,  or  $90,000  per 
annum. 

After  this  arrangement  was  consummated,  your  memorialist  was 
again  requested  to  visit  St.  Petersburg  by  his  Majestv,  the  late 
Emperor  Nicholas  of  Bussia,  and  then  being  in  very  baa  health,  he 
proceeded  to  Europe  in  the  spring  of  1855.  He  remained  there  until 
he  recovered  bis  health,  and  then  returned  to  America  in  the  fall 
of  1855. 

On  the  arrival  of  your  memorialist  in  America,  he  soon  found  that, 
during  his  absence  in  Bussia,  a  systematic  e£fort  had  been  made  by 
members  of  the  New  York,  Newfoundland,  and  London  Telegraph 
Company  to  place  obstacles  in  the  way  of  your  memorialist  carrying 
out  the  contract  made  with  that  company  in  February,  1855.  Slan- 
derous and  libellous  reports  were  manufactured  and  clandestinely 
circulated  by  the  leading  members  of  the  company,  embracing  even 
those  whom  the  world  had  presumed  to  be  too  noble-hearted  to  have 
participated  in  the  promulgation  of  anything  injurious  to  a  fellow- 
member  of  society.  But  in  this  case  it  was  a  matter  of  dollars  and 
cents,  and  hence  it  not  only  became  important  to  repudiate  the  con- 
tract made  between  your  memorialist  and  the  New  York,  Newfound- 
land, and  ^London  Telegraph  Company — through  its  president,  by 
authority  of  its  board  of  directors-^and  also  to  place  obstacles  in  the 
way  of  its  fulfilment,  but  it  also  became  necessary  for  the  leading 
members  of  that  company  to  manufacture  libellous  and  slanderous 
reports,  and  put  the  same  in  circulation,  so  as  to  injure  and  damage 
your  memorialist,  both  in  character  and  in  pecuniary  affairs,  in  order 
that  they  might  succeed  in  further  speculating  under  their  charter  for 
an  Atlantic  telegraph  line,  as  has  been  practically  carried  out  by 
them. 
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In  the  winter  of  1856  some  friends  of  your  memorialist  desired  to 
organize,  under  a  charter,  for  the  purpose  of  carrying  out  the  trans- 
atlantic telegraph,  regarding  in  full  faith  the  contract  made  with  the 
president  of  the  New  York,  Newfoundland,  and  London  Telegraph 
Company  of  February,  1856,  and  with  this  aim  they  endeavored  to 
obtain  an  act  of  incorporation  from  the  legislature  of  New  York.  Soon 
thereafter  the  representatives  of  the  said  New  York,  Newfoundland, 
and  London  telegraph  were  at  Albany,  and  remonstrating  against  the 
granting  of  the  act  of  incorporation  which  had  been  sought  ror  by  the 
friends  of  your  memorialist  with  the  view  to  carry  out  the  contract  of 
February,  1855,  hereinbefore  mentioned.  The  e£fort  to  obtain  the 
charter  failed  through  the  opposition  of  the  persons  before  alluded  to. 
Subsequent  to  this,  another  effort  was  made  to  obtain  a  charter  for  the 
same  purposes,  namely,  the  strict  fulfilment  of  the  contract  of  Feb- 
ruary, 1855,  entered  into  between  your  memorialist  and  the  president 
of  the  said  New  York,  Newfoundland,  and  London  Telegraph  Com- 
pany. Application  was  made  to  the  Canadian  Parliament  for  an  act 
of  incorporation.  At  an  early  day  thereafter  the  New  York,  New- 
foundland, and  London  Telegraph  Company  sent  its  representative  to 
prevent  the  passage  of  the  said  act.  By  that  opposition  the  effort 
£iiled.  Due  and  faithful  diligence  was  made  by  your  memorialist  to 
fulfil  all  his  engagements  with  the  said  New^York,  Newfoundland, 
and  London  Telegraph  Company,  but  never  in  a  single  instance  did 
that  company  maintain  its  faith  with  your  memorialist.  The  history 
of  that  company  is  the  most  remarkable  known  in  the  annals  of  cor- 
porations. Every  person  who  failed  to  worship  it  became  the  object 
of  abuse  and  oppression  from  its  members.  No  means  were  ever 
spared  to  effect  the  crushing  of  any  one  who  dared  to  interfere  with 
its  haughty  and  self-presuming  career.  Not  only  was  it  fatal  to  the 
character  of  any  one  to  oppose  that  company,  but,  if  every  one  did 
not  surrender  to  it  whatever  might  be  demanded  by  its  overbearing 
managers,  the  concentrated  means  and  energies  of  its  members  were 
immediately  aimed  in  a  most  revengeful  force  against  such  persons. 
In  the  substantiation  of  these  truths  ample  evidence  can  be  produced ; 
and  your  memorialist  pledges  bimself  to  demonstrate  every  statement 
herein  made,  whenever  the  Senate  or  Hoi0e  of  Representatives, 
through  a  committee,  may  demand  the  same. 

In  1856  your  memorialist  was  compelled  to  again  return  to  Bussia, 
from  whence  he  came  to  America  in  1857.  During  his  absence  sun- 
dry persons  and  members  of  the  New  York,  Newfoundland,  and  Lon- 
don Telegraph  Company  induced  the  Congress  of  the  United  States  to 
grant  certain  privileges  and  immunities  to  aid  in  an  Atlantic  tele- 
graphy organized  and  prosecuted  in  opposition  and  in  hostility  to 
your  memorialist,  and  in  violation  of  the  faith  pledged  in  the  con- 
tract of  February,  1855,  entered  into  between  your  memorialist  and 
the  said  New  York,  Newfoundland,  and  London  Telegraph  Company. 

THE  SUBSIDY  ACT  OP  CONGRESS  FOR  AN  ATLANTIC  TELEGRAPH  DEFINED. 

The  act  of  Congress  passed  for  the  benefit  of  the  Atlantic  telegraph, 
before  referred  to,  was  approved  March  3,  1867,  and  will  be  found 
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under  the  title  of  '^  An  act  to  expedite  telegraphic  communication  for 
the  uses  of  the  government  in  its  foreign  intercourse  ;"  and  provides 
for  a  contract  ^'  with  any  competent  person  or  persons,  or  association, 
for  the  aid  of  the  United  States,  by  furnishing  not  exceeding  two  ships, 
in  laying  down  a  submarine  cable  to  connect  existing  telegraphs  between 
the  coast  of.  Newfoundland  and  the  coast  of  Ireland,  ana  for  the  use  of 
such  submarine  communication  when  established  by  the  government 
of  the  United  States,  on  such  terms  and  conditions  as  shall  seem  to 
the  President  just  and  reasonable,  not  exceeding  seventy  thousand 
dollars  per  annum,  until  the  net  profits  of  snch  person  or  persons,  or 
association,  shall  be  equal  to  a  dividend  of  six  per  cent,  per  annum, 
and  then  not  exceeding  fifty  thousand  dollars  per  annum  for  twenty- 
five  years." 

Congress  was,  beyond  doubt^  deceived  in  the  passage  of  this  bill  I 
TiYiQ presumed  meaning  of  the  act  is  one  thin^,  and  its  practical  and 
real  meaning  is  another  thing.  Thev  are  widely  different.  To  com- 
prehend the  secret  desideratum  aimed  to  be  accomplished  by  those  in- 
terested in  the  Atlantic  telegraph,  through  this  act,  a  knowledge  of 
telegraph  affairs  is  necessary.  Your  memorialist  is  satisfied  that 
Congress  had  not  before  it  the  information  indispensably  necessary 
for  it  to  understand  the  force  and  real  object  of  the  act. 

The  interpretation  of  that  law,  as  was  understood  by  Congress,  evi- 
dently was  as  follows,  viz : 

1st.  That  the  enterprise  of  connecting  the  two  continents,  across 
the  Atlantic  ocean,  by  telegraph,  was  open  to  competition,  and  the 
exclusive  right  ibr  the  said  telegraph  was  not  held  by  any  particular 
*^  person  or  persons,  or  association,"  and  that  the  grant  ox  $70,000 
per  annum,  therein  made,  was  to  be  an  inducement  or  an  encourage- 
ment to  any  '^  person  or  persons,  or  association"  who  might  constract 
a  telegraph  line  across  the  Atlantic  ocean.  It  was  to  be  open  for 
competition,  and  the  President  was  to  exercise  the  power  of  selecting 
the  most  '^  competent  person  or  persons,  or  association,"  to  serve  the 
government,  and  he  was  then  to  contract  with  the  successful  '^  person 
or  persons,  or  association,"  on  '^  such  terms  and  conditions  as  should 
seem  to  him  just  and  reasonable." 

2d.  That  the  sum  of  $70,000  per  annum  was  to  be  paid  on  the  line 
selected  as  the  most  '^  competent"  to  serve  the  government^  until  the 
net  profits  of  the  line  thus  selected  should  equal  six  per  cent,  on  the 
actual  cost  of  its  construction. 

From  what  your  memorialist  has  learned,  and  verily  believes,  from 
members  of  Congress  who  voted  for  the  passage  of  that  bill,  the  above 
interpretation  of  it  was  the  one  understood  and  confided  in  by  Con- 
gress, and  with  that  consideration  it  became  a  law. 

The  practicai  and  real  meaning  of  the  law,  in  contradistinction  from 
the  presumed  meaning^  is  as  follows,  viz :  ' 

1st.  As  the  only  ** existing  telegraph"  connecting  with  the  United 
States,  on  Newfoundland,  is  that  of  the  New  York,  Newfoundland, 
and  London  Telegraph  Company,  an  Atlantic  line  could  only  be  con- 
structed by  and  through  the  sanction  of  that  company.  Any  Atlantic 
telegraph  which  did  not  connect  with  the  New  York,  Newfoundland, 
and  London  telegraphy  could  not  be  paid  the  grant  of  $70,000  per 
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annum  from  tlio  government  of  the  United  States,  as  the  law  required 
the  aid  to  be  given  to  the  Atlantic  line  which  connected  with  the 
then  "existing  telegraphs,"  and  which  Atlantic  line  was  to  be  laid 
'^ between  the  coasts  of  Newfoundland  and  Ireland."  Besides  this 
prohibition  of  the  employment  of  the  $70,000  to  any  other  line  than 
the  one  created  by  the  authorization  of  the  New  York,  Newfoundland, 
and  London  Telegraph  Company,  under  the  clause  of  the  law  requir- 
ing the  Atlantic  line  to  "connect  existing  telegraphs,"  the  said  iTew 
York,  Newfoundland,  and  London  Telegraph  Company  claims  the 
monopoly  of  landing  an  ocean  cable  on  the  coast  of  Newfoundland^ 
nnder  its  act  of  incorporation  from  the  legislature  of  Newfoundland, 
granted  in  1854.  By  this  law  it  is  pretended  that  no  Atlantic  cable 
can  touch  the  coast  of  Newfoundland,  except  bv  authority  of  the  said 
company,  for  the  term  of  fifty  years.  But  for  fear,  however,  that  this 
law  might  be  decilared  invalid,  for  the  reason  that  the  legislature  of 
Newfoundland  had  not  the  ^ower  to  grant  a  monopoly  of  the  right  of 
way  over  the  soil,  in  violation  of  the  rights  of  persons,  protected  by 
the  common  law  from  time  immemorial  in  Great  Britain,  it  was 
deemed  necessary,  by  those  interested,  that  the  act  of  Congress  should 
require  the  application  of  the  sum  of  $70,000,  substantially,  for  the 
benefit  of,  and  to,  the  New  York,  Newfoundland,  and  London  Tele- 
graph Company,  thereby  preventing  the  grant  from  being  open  to 
competition,  as  was  designed  by  the  Congress  of  the  United  States. 

2d.  The  limitation  of  the  payment  of  the  $70,000  until  the  net  pro- 
fits of  the  line  should  equiJ  six  per  cent,  per  annum^  can  never  be 
made  effective.  The  line  of  the  New  York,  Newfoundland,  and  Lon- 
don telegraph  was  originally  estimated  to  cost  $250,000  maximum. 
At  the  same  time  the  stock  was  diluted  or  expanded  to  $1,500,000, 
besides  the  issuing  of  near  $250^000  of  the  bonds  of  the  company. 
By  this  process  of  expansion,  so  well  understood  by  the  proprietors  of 
the  Newfonndlaud  hne,  and,  besides,  so  consistent  with  their  genius 
of  speculation,  it  is  not  difficult  to  see  how  the  same  proprietors  can 
▼ith  facility  expand  the  capital  of  the  Atlantic  line,  from  time  to 
time,  so  that  the  net  profits  would  never  make  a  dividend  of  six  per 
cent.  It  will  be  seen,  therefore,  that  this  proviso^  in  the  act  of  Con- 
gress, will  never  be  of  any  force  for  the  benefit  of  the  United  States. 

The  New  York,  Newfoundland,  and  London  Telegraph  Company 
is  principally  composed  of  some  half  dozen  merchants  of  New  i  ork. 
As  the  law  of  Congress  now  stands,  that  company,  or  those  few  men  in 
New  York,  can  control  the  application  of  the  $70,000  appropriation, 
and  can  sell  it  out  to  the  hignest  bidder.  Instead,  therefore,  of  the 
smn  granted  by  Congress  being  for  the  benefit  of  a  noble  enterprise, 
it  was  practically  for  a  few  speculators  of  New  York,  who,  perhaps, 
ere  this  have  made  the  best  of  their  bargain,  and  sold  their  right  to 
the  snm  appropriated  for  an  Atlantic  telegraph  by  Congress,  for  ^'a 
commuted  payment  in  shares,"  to  the  Atlantic  Telegraph  Company 
of  London. 

There  are  many  facts  connected  with  the  affairs  of  these  companies, 
needless  to  mention  here,  which  would  ^o  further  to  expose  the  moral 
of  their  management.  Your  memorialist  confides  in  the  belief  that 
Bofficient  facts  have  been  made  known  to  the  members  of  Congte^^  io 
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satisfy  their  minds  that,  in  the  passage  of  the  act  hereinbefore  recited, 
the  Congress  of  the  United  States  was  deceived,  and  that  it  is  due  to 
the  honor  of  the  nation,  the  rights  of  the  people  in  their  property, 
and  the  enterprise  of  an  ocean  telegraph  for  the  weal  of  the  world, 
that  the  law  should  be  repealed,  and  that  a  general  law  be  passed 
granting  the  benefit  of  the  appropriation  for  an  ocean  telegraph,  in 
such  manner  as  will  be  most  calculated  to  benefit  the  country,  pro- 
perly guarding  the  application  of  the  money  from  being  the  prey  of 
reckless  speculators,  who  care  more  for  present  gain  than  for  ultimate 
honor  and  the  good  of  their  fellow  men. 

EXPANSION  OF  THE  CAPITAL  OF  THE  ATLANTIC  TELEGRAPH  COMPANY. 

The  New  York,  Newfoundland,  and  London  Telegraph  Company 
has  a  line  across  the  island  from  Halifax  to  Nova  Scotia.  A  full  and 
fair  value  and  cost  of  the  said  line  ought  not  to  exceed  $250^000  total, 
as  hereinbefore  stated.  Bonds  were  issued,  upon  which  was  the  guar- 
antee of  the  Newfoundland  government,  so  that  they  were  regarded 
as  par  bonds,  and  at  par  were  sold.  The  company  aforesaid  estab- 
lished an  inflated  capital  of  $1,500,000.  Members  in  the  New  York, 
Newfoundland,  and  London  telegraph  are,  to  some  extent,  members 
of  the  Atlantic  Telegraph  Company,  organized  under  act  of  Parliament 
of  Great  Britain.  The  spirit  of  expansion  has  already  been  at  work 
in  that  company.  Your  memorialist  does  not  complain  against  indi- 
vidual companies  increasing  their  capital,  wherein  they  are  alone  con- 
cerned ;  but,  in  this  particular  case,  every  citizen  of  the  United  States 
has  a  right,  and  it  is  his  duty  to  raise  his  voice  against  the  iniquity, 
as  it  is  contrary  to  the  good  faith  contemplated  by  the  act  of  Congress 
hereinbefore  referred  to  in  the  premises.  Your  memorialist  wishes  to 
prove  the  impossibility  of  ever  practically  carrying  out  the  limitation, 
in  the  application  of  the  $70,000  to  be  paid  by  the  government  of  the 
United  States,  without  further  legislation  by  Congress. 

The  act  of  Parliament  incorporating  the  Atlantic  Telegraph  Com-^, 
pany  contains  the  following  facts :  The  first  incorporation  of  that 
company  made  the  capital  stock  £300,000.  It  was  soon  amended  to 
£350,000.  Subsequently  it  was  deemed  advisable  to  stretch  it  a  little 
more,  and  it  was  declared  to  be  £425,000  I  and  then,  most  likely  to 
make  even  numbers,  the  capital  stock  was  made  £500,000  !  I 

By  the  fifteenth  section  of  the  act  of  Parliament,  '^  at  any  general 
meeting  of  the  company,  convened  with  notice  of  such  object,  from 
time  to  time  may  increase  the  capital  of  the  company,  so  as  the  total 
amount  of  capital,  including  the  original  capital,  shall  not  exceed  the 
sum  of  one  million  pounds  sterling,"  and  that  such  new  ^^  shares 
shall  be  allotted  and  issued  by  the  board  of  directors  to  such  persons, 
on  such  terms,  and  subject  to  such  conditions,  as  may  be  prescribed  by 
such  resolution,  or  (if  not  thereby  prescribed)  as  the  directors  may  in 
each  such  case  think  fit." 

The  actual  cost  of  the  line,  with  all  its  feasts  and  flourishes,  may 
possibly  reach  £400,000,  but  surely  not  more.  The  capital  has  already 
reached  near  a  half  million  of  dollars  more  than  its  real  cost  of  con- 
struction, and  by  the  law  just  quoted  the  company  can,  with  one 
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flourisli  of  its  trumpet,  increase  the  capital  stock  to  the  enormous  sum 
of  £1,000,000,  or  near  $6,000,000  ! 

Your  memorialist  repeats,  that  he  believes  the  facts  stated  ought  to  be 
sufficient  to  satisfy  Congress  that  in  the  passage  of  the  law  granting 
to  the  enterprise  of  an  ocean  telegraph  the  appropriation  of  $70,000 
per  year,  or  the  sum  of  $1,760,000  lor  the  term  of  the  grant,  it  had 
not  before  it  proper  information  ;  and,  therefore,  having  been  deceived 
by  those  interested  in  the  passage  of  the  bill,  it  is  due  to  the  nation 
that  the  said  act  should  be  at  once  repealed,  or  so  amended  as  to  make 
it  general  in  its  application,  having  in  view  its  use  for  any  and  all 
ocean  telegraphs  that  can  serve  the  United  States  government  the 
best,  as  may  be  determined  by  the  President  from  time  to  time. 

VIOLATION  OF  THE  ACT  OP  CONGRESS  BY  ATLANTIC  TELBORAPH  COMPANY. 

The  United  States  government  has  already  greatly  aided  the  At- 
lantic Telegraph  Company,  in  the  fulfilment  of  the  law  of  Congress. 
It  has  expended  many  thousands  of  dollars  in  the  sending  of  its  ships 
to  assist  m  the  laying  of  the  cable.  It  has  extended  to  the  company 
all  the  aid  authorized  by  the  most  liberal  interpretation  of  the  act  of 
Congress  ;  but  the  aid  and  assistance  thus  rendered,  whether  by  the 
loan  of  the  ships  or  otherwise,  was,  beyond  doubt,  under  the  follow- 
ing proviso  in  the  law  of  Congress,  viz :  • 

"  That  (he  United  States  and  the  citizens  thereof  shall  enjoy  the  use 
of  said  submarine  communication  for  all  time^  on  the  same  terms  and 
conditions  which  shall  be  stipulated  in  favor  of  the  government  of 
Great  Britain." 

For  the  consummation  of  this  grand  desideratum  the  government 
of  the  United  States  has  expended  large  means,  fully  confiding  in  the 
assurance  that  it  was  a  noble  enterprise,  in  which  there  could  be  no 
monopoly,  no  exclusiveness  of  rights,  and  that  it  would  be  open  to 
all  mankind  alike,  thereby  benefitting  the  world — the  citizens  of  every 
nation — "  recognizing  equality  of  righto"  among  the  people  of  both 
hemispheres.  This  is  not  a  mere  interpretation  of  the  law,  but  it  is 
its  declaration. 

What  is  the  real  state  of  the  case?  Is  the  Atlantic  Telegraph 
Company  carrying  out  this  law  in  good  faith  ?  Your  memorialist  is 
prepared  to  prove  that  the  company  has  been  violating,  not  only  the 
spirit  and  meaning  of  the  law,  but  the  expressed  declaration  therein 
made.  Even  this  early  the  law  of  Congress  has  been  tetally  disre- 
garded, the  nation  dishonored,  and  the  righto  of  the  people  most 
shamefully  trampled  upon  by  the  Atlantic  company.  At  this  very 
time,  while  receiving  the  aid  of  the  United  States  government,  the 
Atlantic  Telegraph  Company  has  the  presumption  to  act  under  con- 
tract with  the  government  of  Great  Britain,  to  deprive  the  United 
States  government  and  the  people  of  the  nation  from  the  equal  privi- 
leges stipulated  as  conditional  in  the  law  of  Congress  hereinbefore 
cited.  This  extraordinary  development  has  recently  reached  A  raerica, 
and  in  order  to  demonstrate  the  statement  to  be  true,  your  memorialist 
herewith  gives  some  extracts  from  the  act  of  incorporation  under 
which  the  Atlantic  Telegraph  Company  is  acting,  as  passed  by  the 
Parliament  of  Great  Britain,  viz  : 
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Section  XXXIII  provides  that  "  it  shall  be  lawful  for  the  lords 
commissioners  of  her  Majesty's  treasury  to  appoint  an  ea?oj^cu>  director, 
on  behalf  of  her  MMesty's  government,  for  the  purpose  of  seeing  to 
and  securing''  the  due  fulfilment  of  the  contract  ''with  the  gOTern- 
ment  for  the  transmission  of  messages  and  signals  for  her  Majesty, 
or  on  her  Majesty's  service." 

Section  XXXVI  sajs  "  such  ex  officio  director  shall  have  power,  in 
case  he  shall  be  of  opinion  that  any  course  proposed  to  be  taken,  or 
act  proposed  to  be  done  by  the  company  will,  or  may,  be  prejudicial  to 
or  inconsistent  with  the  due  fulfilment  of  their  contracts  with  the 
government,  or  the  regular,  speedy,  and  impartial  transmission  of 
messages  and  signals  for  the  public,  or  otherwise  disadvantageous  to 
the  government  or  the  public,  to  veto  the  taking  of  such  course,  or  the 
doing  ofWch  act,"  &c. 

Section  LYI.  '^AU  messages  and  signals  sent  or  forwarded  for 
transmission  and  delivery  for  her  Majesty,  or  on  her  Majesty's  service, 
shall  have  priority  over  all  other  messages  whatsoever ;  and  it  shall  be 
imperative  on  the  company,  their  officers,  and  servants,  to  transmit 
and  deliver  such  messages  and  signals  accordingly,  and  to  suspend 
the  transmission  of  all  or  any  other  messages,  until  the  said  messages 
and  signals  shall  first  have  been  transmitted :  Provided  always^  That 
the  company  may,  in  donsideration  of  a  guarantee  or  subsidy  granted 
or  secured  by  the  government  of  the  United  States,  equal  in  rate  or 
amount  to  that  granted  by  or  on  behalf  of  her  Majesty's  government, 
grant  and  extend  to  the  government  of  the  United  States  the  like 
priority  for  intelligence,  on  and  for  their  service,  over  all  other  mes- 
sages and  signals  whatsoever,  except  those  for  her  Majesty,  or  on  her 
Majesty's  service  ;  and  after  they  shall  have  so  done,  and  shall  have 
notified  their  having  so  done  to  the  lords  commissioners  of  her 
Majesty's  treasury,  the  messages  and  signals  on  the  service  of  the 
government  of  the  United  States  shall  thenceforward  be  entitled  to, 
and  shall  h^ve  during  the  continuance  in  force  of  any  such  guarantee 
or  subsidy,  the  like  priority  as  messages  and  signals  for  her  Majesty, 
or  on  her  Majesty's  service,  over  those  of  all  other  persons  whatsoever ; 
and  thenceforward  messages  and  signals  for  her  Majesty,  or  on  her 
Majesty's  service,  and  those  on  the  service  of  the  government  of  the 
United  States,  shall,  as  between  themselves,  have  no  right  of  priority, 
but  be  transmitted  and  delivered  respectively  in  the  order  of  time 
in  which  they  may  be  respectively  tendered  for  transmission  and 
delivery," 

Will  the  Congress  of  the  United  States  submit  to  an  appropriation 
of  the  money  of  the  nation  for  a  telegraph  line  that  connects  coasts 
belonging  only  to  Great  Britain,  when,  too,  at  the  very  threshold  of 
the  enterprise  the  Parliament  thus  imposes  restrictions  and  conditions 
so  partial  to  the  British  government  ?  Notwithstanding  there  is  much 
circumlocution  in  the  latter  section,  yet  its  objects  ana  meaning  for- 
bids the  possibility  of  ^Hhe  United  States  and  the  citizens  thereof** 
from  the  enjoyment  of  "  the  use  of  said  submarine  communication  for 
all  time  on  the  same  terms  and  conditions  which  shall  be  stipulated 
in  favor  of  the  government  of  Great  Britain."  It  is  not  the  intention 
of  this  memorial  to  cast  any  refiections  upon  the  acts  of  Parliament 
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in  l^slating  for  its  excIuBive  benefit.  It  is  to  be  supposed  that  the 
law  was  prepared  by  the  company,  and  presented  to  rarliament  for 
passage.  It  was  natural  for  that  august  assembly  to  accept  of  terms 
80  freely  offered  by  the  Atlantic  company. 

Upon  an  examination  of  the  section  of  the  charter  just  quoted,  it 
will  be  seen  that  the  condition  precedent  to  priority  is  fatal  to  '^  the 
United  States,  and  to  the  citizens  thereof."  The  Atlantic  telegraph 
terminates  on  British  soil,  a  thousand  miles  from  the  territory  of 
the  United  States.  How  is  it  possible  for  the  government  of  ''the 
United  States,  and  the  citizens  thereof,"  to  tender  any  message  to  the 
Atlantic  telegraph  ?  The  act  of  Parliament  says  it  must  be  tendered 
to  the  company.  These  flagrant  Tiolatio4S  of  faith  by  the  company, 
are  timely  warnings  to  '^  the  United  States,  and  the  citizens  thereof." 
Tour  memorialist  has  thus  exposed  them,  because  it  is  not  to  be  sup- 
posed that  members  of  Congress  can  so  readily  understand  the  in- 
tricacies and  technicalities  of  the  science  and  art  of  the  electric  tele- 
graph, and  especially  when  that  science  and  art  is  so  mysteriously 
enveloped  in  the  mantle  of  adventurous  speculation ;  the  greatest 
misfortune  that  has  ever  befallen  '^  that  last  and  most  wondrous  birth 
of  this  wonder-teeming  age." 

The  Atlantic  Telegraph  Company  has  further  violated  the  act  of 
Congress  of  the  United  States,  by  authority  of  which  law  it  is  now, 
and  has  been,  using  the  ships  of  the  nation.  The  loaning  of  the 
ships  by  the  government  could  only  be  upon  the  conditions  of  the 
law.  The  acceptance  of  those  vessels  bv  the  company  was^  of  course, 
upon  the  conditions  of  the  law.  That  law  agreed  to  loan  the  ships 
under  a  proviso.    Its  meaning  is  unmistakable,  viz : 

'^  Provided  further  y  That  the  United, States,  and  the  citizens  thereof, 
shall  eojoy  the  use  of  said  submarine  communication  fob  all  time  on 
the  same  terms  and  conditions  which  shall  be  stipulated  in  favor  of  the 
government  of  Great  Britain." 

^^FoB  ALL  time"  to  come  the  government  of  ^'the  United  States, 
and  the  citizens  thereof,"  are  to  nave  the  free  and  equal  use  of  the 
said  telegraph,  even  with  **  the  government  of  Great  Britain."  Tour 
memorialist  will  now  present  further  proof,  which,  in  connexion 
with  that  already  ^iven,  will  be  sufficient  to  demonstrate  the  fact 
that  the  said  Atlantic  company  has  been,  and  is  now,  most  flagrantly 
and  nnjustiflably  violating  the  act  of  Congress  aforesaid.  The  follow  • 
ing  is  taken  from  its  charter,  as  passod  by  the  Parliament  of  Great 
Britain,  viz : 

Sec.  LXII.  '^  At  all  times,  from  and  after  the  period  of  twenty- five 
years  from  the  opening  of  the  said  lines  of  telegraph  communication  for 
the  transmission  of  messages,  whenever  one  of  her  Mcyesty's  principal 
secretaries  of  state  for  the  time  being  shaU  he  of  opinion  tha4;  circum- 
stances render  it  exp  dient  to  vest  in  her  Majesty's  government  the  control 
of  the  operations  of  the  company  ^  it  shaU  he  lawful  for  such  secretary  of 
slate  J  by  warrant  under  his  handj  to  cause  possession  to  be  taken  of  all 
the  telegraphs  and  telegraphic  apparatus  of  the  various  stations  of  the 
company,  their  licenses  or  assigns,  for  the  space  of  one  week  from  the 
date  of  such  warrant,  fob  the  pubpose  of  pbeventiko  any  oommunica- 

HOK  BEING  BfADE,  OB  SIGNALS  GIVEN,  SAVE  SUCH  AS  SHALL  BE  DIBBCTBD  AND 
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AUTHORIZED  BY  ANY  SUCH  SBCRBTARY  OP  STATE ;  and  also  by  further  suc- 
cessive warrants  to  cause  possession  of  the  said  telegraphs  and  tele- 
graphic apparatus  to  be  retained  from  week  to  week,  so  long  as  any 
such  secretary  of  state  shall  deem  such  possession  expedient  for  the 
public  service." 

The  Congress  of  the  United  States  has  now  the  proof  that  it  was 
not  only  deceived  in  the  passage  of  the  bill,  but  that  the  government 
has  been  most  shamefully  imposed  upon  in  its  execution.  After  the 
government  has  aided  the  company  with  its  ships  and  $1,750,000 
to  maintain  its  telegraph,  then  the  British  government  has  the  right 
to  prevent  the  United  States  from  using  the  said  telegraph  under 
any  circumstances,  and,  besides,  from  and  after  the  commencement 
of  the  said  telegraph  a  British  oflScer  will  have  the  right  to  VETO 
any  message  desired  to  he  sent  by  th^  ^*  United  States  and  the  cUizens 
thereof."  The  climax  of  this  speculation  is  now  seen  I  Wonderful 
patriotism  1  I 

ATLANTIC  TELEGRAPH  COMPANY'S  ROUTE,  VIA  IRELAND  AND   NEWFOUND- 
LAND. 

The  line  of  the  Atlantic  Telegraph  Company  is  designed  to  connect 
Great  Britain  with  the  British  possessions  in  America — Ireland  with 
Newfoundland.  The  company  was  organized  in  London  under  charter 
from  the  British  Parliament  in  1857.  It  is  located  in  London,  and 
its  stock  is  nearly  entirely  owned  in  England.  There  are  a  few  stock- 
holders in  America,  confined,  however,  principally  to  members  in  the 
New  York,  Newfoundland,  and  London  Telegraph  Company.  On 
the  coasts  of  Newfoundland  and  Ireland,  the  Atlantic  telegraph  will 
connect  with  the  existing  lines.  The  following  data  may  be  regarded 
as  a  proximation  to  the  distances  on  the  route  of  the  proposed  Atlantic 
company's  line  and  its  connexions  with  the  ''existing  telegraphs," 
from  the  respective  coasts  to  New  York  and  to  London.  It  will  serve 
as  a  basis  for  other  calculations  as  to  distances  between  the  different 
cities  of  Europe  and  the  cities  of  America : 

TELEGRAPHIC  DISTANCES  OF  THE  ATLANTIC  TELEGRAPH  LINE  PROM  NEW  YORK 

TO  LONDON. 

Submarine. — Air  line  across  the  ocean  from  the  American 
coast  to  Ireland  as  one  submarine  and  electric  section  or 
circuit 1,940 

Estimate  of  50  per  cent,  plus  for  slack  of  cable  for  the  ocean...        970 

Total  miles  in  submarine  section,. ..• 2,910 

Land  lines. — From  New  York  to  the  coast  of  Newfoundland, 
via  Boston,  Maine,  New  Brunswick,  Nova  Scotia,  and  across 
Newfoundland,  estimated  as  air  line  on  the  route  of  the 
''existing  telegraphs" 1,310 

From  Irish  coast,  along  the  route  of  the  *•  existing  telegraphs," 
to  London,  estimated  as  air  lines « 940 

Total  miles  of  land  telegraph 2,250 
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Total  submarine  ocean  line  in  one  section 2,910 

Total  miles  of  land  ^^  existing  telegraphs" 2^250 

Total  miles  from  New  York  to  London 5,160 


In  the  above  estimates,  no  account  is  taken  of  the  submarine  lines 
across  the  Gulf  of  St.  Lawrence,  some  eighty  miles  long,  nor  of  the 
submarine  line  across  the  Irish  channel.  The  '^  existing  telegraphs" 
on  the  American  side  are  overland  lines,  and  those  in  Great  Britain 
are  mostly  underground  lines.  The  entire  land  route  is  fair  for  main- 
taining a  telegraph  line,  except  across  Newfoundland.  It  will  be 
found  exceedingly  diflScult  to  maintain  a  telegraph  across  this  island. 

THE  TRANSATLANHC  TELEGRAPH  ROUTE,  VIA   GREENLAND,  ICELAND,    AND 

THE  FAROE  ISLES. 

The  line  of  the  Transatlantic  Submarine  Telegraph  Company  is 
designed  to  run  from  Norway  and  Scotland,  respectively,  to  the  Faroe 
Isles,  from  thence  to  Iceland.  On  and  across  Iceland,  the  line  will 
be  laid  subterranean.  Leaving  west  Iceland^  the  submarine  cable 
irill  run  to  south  Greenland,  and  then  subterranean  across  Greenland, 
keeping  in  the 'mild  climate  and  inhabited  country.  From  south 
Greenland  the  line  will  cross  the  Davis'  Straits  to  Labrador,  south  of 
the  Moravian  settlement  at  Nain,  and  from  thence  across  Labrador 
to  Quebec  and  Montreal,  at  which  places  it  will  connect  with  the  net 
work  of  telegraphs  extending  throughout  America. 

On  the  European  side,  the  respective  governments  of  Denmark, 
Norway,  Sweden^  and  Bussia,  have  already  engaged  with  your  memo- 
rialist to  extend  ^ ^  all  the  material  and  necessary  aid  for  the  sure,  certain, 
and  unhindered  communication  to  and  from  all  nations,"  upon  equal 
terms,  having  in  view  the  promotion  of  peace  among  men;  or,  in  other 
words,  no  nation  can  employ  the  telegraph  as  a  means  of  war  in  any 
manner  whatever. 

The  transatlantic  telegraph  route  is  favorable  for  the  construction 
and  maintenace  of  a  line  having  in  view  a  subterranean  line  from 
Quebec  to  the  coast  of  Labrador.  This  country,  the  most  difficult  of 
the  route,  is  not  so  unfavorable  as  Newfoundland  for  the  maintenance 
of  a  telegraph.  In  crossing  the  Davis'  Straits  there  is  nothing  to 
interfere.  The  shore  ice  is  not  so  bad  on  any  part  of  the  coast  south 
of  Nain  as  the  Newfoundland  coast  near  St.  John's.  Icebergs  never 
approach  either  the  Labrador  or  Greenland  coast,  within  the  route  of 
the  proposed  telegraph.  Tour  memorialist  has  carefully  examined 
the  records  for  over  a  century  past,  and  there  never  has  been  any  cir- 
cumstance to  justify  the  belief  that  the  line  of  the  telegraph  will  ever 
be  disturbed  by  the  icebergs,  on  account  of  their  grounding  or  other- 
wise.    Shore  ice  presents  no  difficulties  insurmountable. 

Greenland  is  a  continent  usually  regarded  as  compoFed  of  ^^icy 
mountains,"  and  to  many  who  have  never  studied  that  really  inter- 
estiog  coantry,  it  may  be  considered  as  impracticable  for  the  construo* 
tion  and  maintenance  of  a  telegraph.     This  is  a  mistake,  bo  fat  af^  it 
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eirtains  to  south  Greenland.    There  are  snow  and  icy-capped  moon- 
ins,  it  is  true ;  so  there  are  in  Switzerland,  and  also  in  Mexico. 
Where  there  are  mountains  there  are  valleys. 

In  Greenland  there  are  rich  and  fertile  valleys,  and  susceptible  of 
practicable  cultivation.  '^The  climate  is  moderate  in  winter  and 
very  hot  in  summer."  There  are  no  insurmountable  difficulties  in 
the  way  of  putting  down  a  subterranean  telegraph.  The  shore  ice 
on  the  eastern  coast,  north  of  latitude  66,  will  render  it  difficult  to 
land  a  cable  for  much  of  the  year.  South  of  latitude  63.30  that  diffi- 
culty does  not  exist,  more  than,  perhaps,  at  St.  John's,  Newfoundland. 
In  either  case,  the  ice  presents  no  formidable  barrier,  except  for  a 
short  time.  In  order  to  keep  within  mild  climate,  and  to  avoid  the 
ice  with  more  certainty,  latitude  62.30  is  as  far  north  on  Greenland 
as  may  be  adopted.  Special  explorations  can  alone  determine  this 
question.  Were  it  practicable  to  run  north  to  latitude  67,  the  sub- 
marine cable,  from  Greenland  to  Iceland,  would  only  be  in  an  air  line 
some  260  miles  long,  instead  of  390  miles  air  line,  as  from  latitude 
62.30.  Your  memorialist,  while  in  Denmark,  occupied  much  time  in 
the  examination  of  the  official  surveys  of  Greenland,  and  he  has  seen 
persons  who  have  resided  on  that  continent  for  years,  and  those  re- 
searches and  interviews  have  produced  full  conviction  upon  his  mind 
that  there  exists  no  insurmountable  obstacle  in  the  way  of  successfally 
constructing  and  maintaining  an  electric  telegraph  on  Greenland. 

Iceland  is  the  farthest  point  north  required  to  run  the  line  of  the 
transatlantic  telegraph.  It  is  hardly  necessary  to  say  anything  in 
regard  to  the  practicability  of  constructing  a  telegraph  on  the  island. 
Its  population  is  composed  of  Danes,  and  education  is  general.  Ice- 
land has  been  most  thoroughly  surveyed,  and  your  memorialist  has 
availed  himself  of  the  opportunity  a£forded  him  in  Denmark  for  the 
most  careful  study  of  the  country,  the  people,  the  trade  and  the  climate. 
Of  all  the  regions  traversed  by  this  telegraph,  Iceland  will  present 
the  least  obstacles  to  complete  success.  Leaving  the  southeastern 
coast  of  Iceland,  the  line  will  run  to  the  Faroe  Isles.  This  group 
of  islands  is  also  owned  by  Denmark,  and  they  will  a£ford  a  convenient 
relay  between  Iceland  with  Norway,  and  Iceland  with  Scotland.  The 
electric  circuits  will  thus  be  made  short  and  more  serviceable. 

From  the  Faroe  Isles  it  is  190  miles  to  Scotland,  where  a  connexion 
can  be  made  direct  to  London.  From  the  Faroe  Isles  the  line  will 
run  to  Norway,  a  distance  of  360  miles.  Norway,  Sweden  and  Den- 
mark have  already  been  arranging  their  lines  to  accommodate  the 
wants  of  the  transatlantic  telegraph,  by  which  the  whole  continent  of 
Europe  will  be  placed  in  immediate  telegraph  connexion.  Bussia  has 
constructed  its  imperial  line  on  the  north  coast  of  the  Gulf  of  Finland, 
ready  to  join  with  the  Swedish  telegraphs,  by  a  cable  across  the  Gulf 
of  Bothnia,  as  designed  in  the  arrangements  of  your  memorialist  with 
the  late  emperor  of  Bussia. 

In  regard  to  the  depth  of  the  sea  on  the  route  of  the  transatlantic 
telegraph,  your  memorialist  is  not  informed.  It  is  reasonable  to 
suppose  that  it  is  sufficiently  deep  to  be  beyond  the  reach  of  the 
anchors  of  vessels.  After  the  cable  is  laid,  a  deep  sea  will  present  no 
difficulties  to  the  telegraph.    It  is  a  theory  that  the  ocean  is  as  quiet 
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and  as  calm  as  a  mill  pond  at  its  bottom.  The  depth  of  the  water  is 
important  to  know,  so  that  proper  calculation^  be  made  for  the  paying 
out  of  the  cable  to  accommodate  the  bottom  of  the  ocean.  Electri- 
cally, the  depth  of  the  sea  presents  no  questions  of  importance  requiring 
consideration.  The  paying  out  of  the  cable  is  a  question  of  mechanics. 
In  the  consideration  of  an  ocean  telegraphy  there  are  two  points  only 
to  be  determined,  viz: 

Ist.  The  cable  should  be  so  constructed  as  to  be  capable  of  being 
subservient  to  the  required  mechanical  arrangements  for  paying  it  out 
from  the  vessel. 

2d.  The  cable  should  not  be  longer  than  the  capacity  of  its  con- 
ducting wire  to  transmit  a  current  of  electricity  of  the  greatest  in- 
tensity for  practical  telegraphic  purposes. 

In  the  consideration  of  the  respective  routes  proposed  to  be  occupied 
by  the  different  projectors  of  this  grand  enterprise,  one  of  the  most 
important  questions  is  that  having  reference  to  the  length  of  cable 
and  its  tonnage.  The  cable  from  Ireland  to  Newfoundland  is  near 
3,000  miles  long,  and  is  scaled  for  the  tonnage  of  two  vessels.  The 
ratio  of  increased  strength  that  could  be  applied  to  a  cable  of  one- 
fourth  the  length,  with  an  equal  tonnage,  ought  to  be  admitted  as  of 
paramount  importance.  To  be  brief,  the  following  points  may  be  re- 
garded as  fixed  facts  in  the  science  and  art  of  ocean  telegraphing  : 

Ist.  The  strength  of  the  Transatlantic  telegraph  cable,  being  about* 
one-fourth  the  length  of  the  Atlantic  telegraph  cable,  can  be  greatly 
increased  over  the  cable  of  the  latter  without  exceeding  the  tonnage 
per  vessel. 

2d.  The  Atlantic  telegraph  cable  can  have  but  one  electric  wire  or 
means  of  communication,  owing  to  its  great  length  and  tonnage. 
The  Transatlantic  cable  can  have  five  electric  wires,  and  then  not  ex- 
ceed the  tonnage  of  the  cable  employed  per  vessel  by  the  Atlantic 
company. 

3d.  The  electric  circuits  of  the  Transatlantic  line  being  short,  there 
will  be  but  little  retardation  of  electric  currents,  and  in  this  respect 
has  preeminent  advantages  over  any  other  ocean  route. 

4th.  With  five  wires,  and  other  things  being  equal,  the  Transatlan- 
tic line  can  transmit  fiv«  times  more  intelligence  than  can  be  sent  by^ 
or  over  any  other  ocean  route. 

5th.  As  the  submarine  sections  of  the  Transatlantic  telegraph  are 
short,  any  one  section  may  fail  without  destroying  the  remainder  of 
the  line.  Any  part  of  the  Atlantic  line  failing,  the  whole  line  U  foi^ 
ever  lost — '^deep  in  the  bosom  of  the  ocean  buried." 

Mis.  Doc.  263 2 
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TELEGRAPHIC  DISTANCES  OP  THE  TRANSATLANTIC   TELEGRAPH  LINE. 
NEW  YORK  TO  LONDON. 

Submarine, — Air  line  across  the  Davis'  Straits  to  Greenland...  460 

Greenland  to  Iceland 390 

Iceland  to  Faroelsles 272 

Faroe  Isles  to  Scotland 190 

Total  miles  of  air  line,  submarine 1,312 

Estimate  50  per  cent,  plus,  for  slack  of  cable  in  ocean 656 

Total  miles  of  submarine  cables 1,968 

Land  Lines. — New  York  to  coast  of  Labrador,  via  Montreal, 

Quebec,  to  ocean  coast,  air  line 1,180 

Across  Greenland,  subterranean 210 

Across  Iceland ^^ do 290 

Across  Faroe  Isles do 30 

Scotland  to  London,  air  line,  of  telegraph 720 

Total  miles  of  land  lines 2,430 

Total  miles  of  submarine  line  in  the  four  sections 1,968 

Total  miles  of  land  lines  in  five  sections 2,430 

Total  miles,  telegraphically,  from  New  York  to  London...  4,398 

Distance  of  Atlantic  line  from  New  York  to  London 5,160 

Distance  of  Transatlantic  line,  New  York  to  London 4,398 

Less  distance  by  Transatlantic  telegraph  line 762 


SOUTH  ATLANTIC  TELEGRAPH  ROUTE,  VIA  THE  AZORE  ISLES. 

This  new  scheme  has  received  considerable  attention  in  Europe 
within  the  past  year.  It  has  been  advocated  as  a  practicable  route  i^r 
a  telegraph,  if  ii;  be  found  possible  to  transmit  a  current  of  electricity 
for  telegraphic  purposes  a  distance  commensurate  with  its  require- 
ments. It  is  reasoned  that  if  an  electric  current,  for  telegraphic  ser- 
vice,  can  be  transmitted  from  Ireland  to  Newfoundland,  it  will  be 
possible  to  transmit  a  like  current  on  a  like  distance  through  other 
parte  of  the  ocean.  It  is  proposed  to  run  this  line  from  west  Portugal 
to  the  Azore  Isles,  which  will  require  a  cable  of  1,714  miles,  to  the 
Flores.  From  Cape  Clear,  Ireland,  to  the  Flores,  the  cable  woidd  be 
1,860  miles.  From  the  Flores  to  Nantucket,  the  cable  would  be  3,099 
miles.  From  the  Flores  to  Cape  Bace,  1,983  miles.  The  land  route 
from  Lisbon  to  London  would  be  about  1,600  miles.  The  line  might 
run  from  Land's  End,  England,  to  the  Flores,  which  would  not  much 
exceed  the  line  from  Cape  Clear,  Ireland.  By  these  figures  the  dis- 
tance from  London  to  Boston  or  New  York  would  exceed  5,000  miles. 
The  Flores  is  the  ^ost  western  of  the  Azore  groupe  of  isles,  and  it  is 
due  to  the  south  Atlantic  telegraph  route  to  select  its  most  favorable 
points  for  telegraphic  purposes.    Thia  island  la  not  so  projecting,  and 
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may  be  regarded  as  the  best  to  approach  and  to  depart  from  with  an 
electric  cable.  It  ha"b  been  said  that  there  are  precipices  and  lofty 
peaks  in  the  ocean  about  the  Azores,  and  therefore  a  cable  would  soon 
be  cut,  or  worn  in  two  by  friction,  owing  to  the  '*  movement  of  the 
waters."     This  may  be  true. 

The  theory  redbgnized  by  the  Atlantic  Telegraph  Company  as  to 
the  tranquillity  of  the  sea,  it  being  as  '^  quiet  and  calm  as  a  mill  pond 
at  the  bottom,''  does  not  sustain  any  apprehension  of  danger  to  the 
cable  on  this  route,  even  if  there  are  great  caverns,  immense  valleys, 
high  towering  mountains,  and  sharp  pointed  pinnacles  at  the  bottom 
of  the  sea.  Those  caverns  and  valleys  «nay  oe  wide  and  gradual  in 
descent,  the  mountains  may  be  slopes  as  gentle  as  the  Urals,  and  it  is 
hardly  reasonable  to  suppose  that  the  pinnacles  are  so  spire-like  as  to 
entangle  the  cable,  nor  so  ''  sharp  as  a  two-edged  swora." 

It  would  be  folly  to  disguise  the  fact  that  the  world  is  very  ignorant 
as  to  the  contour  of  the  bottom  of  the  seas,  especially  as  to  its  appli- 
cability for  the  maintenance  of  a  telegraph  cable  laying  thereon.  It 
is  but  reasonable  to  suppose  that  there  are  cavities  and  projections  at 
the  bottom  of  the  sea  on  any  route.  If  the  sea  be  as  '^  quiet  as  a  mill 
pond,"  as  is  advocated  by  scientific  gentlemen,  then  it  is  not  material 
now  many  valleys  and  mountains  exist  on  the  bottom.  If  it  be  not 
quiet,  and  there  exist  streams  or  currents  sweeping  with  the  most 
restless  impetuosity  over  the  bottom  of  the  mighty  deep  on  this  route, 
it  will  be  but  fair  to  admit  that  the  same  difficulty,  tne  same  mighty 
movement  of  the  waters  may  be  found  throughout  the  universe, 
wherever  the  sea  ebbs  and  flows. 

COMPARATIVE  DISTANCES  OF  THE  ATLANHC  AND  TRANSATLANTIC 

TELEGRAPHS. 

The  following  estimates  are  based  upon  air  line  measurements, 
taken  alike  on  the  routes  of  the  respective  telegraphs  from  the  leading 
cities  of  America  to  the  leading  cities  of  Europe.  They  prove  that 
the  Transatlantic  telegraph  line,  via  Greenland,  Iceland,  and  the 
Faroe  Isle,  telegraphically,  is  less  in  distance  between  the  cities  men- 
tioned than  the  Atlantic  telegraphic  line.  The  average  in  favor  of  the 
Transatlantic  telegraph  is  more  than  one  thousand  miles  less  than  the 
Atlantic  telegraph,  via  Newfoundland  to  Ireland. 


Distance— 

Names  of  cities. 

ByAtlantlcline. 

By  Transatlantic 
Une. 

LessbyTransat- 
lanUc  line. 

London  to  Quebec .--  ............ 

6,010 
6,140 
4,970 
6,160 
6,390 
5,720 
6,960 
6,040 
6,440 

4,068 
4,198 
4,328 
4,398 
4,398 
4,768 
4,828 
6,086 

942 

Montreal 

942 

Boston........ ••.••..•••. 

642 

New  York 

762 

Fnfhlo .--..- 

992 

Cincinnati. ............... 

962 

Chicago 

1,132 

St.  Louis 

^&& 

New  Orleans.  ............* 

5, 608        \              ^^% 

i 

\ 
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Frcm  New  York  to  European  dties. 


Distance — 

Names  of  cities. 

By  Atlantic  line. 

By  Transatlantic 
line. 

Less  by  Transat- 
lantic line. 

New  York  to  London  ................ 

5,160 
4,600 
5,400 
6,030 
5,640 
5,600 
5,780 
6,160 
6,750 

4,398 
3,873 
4,638 
5,041 
4,701 
4,641 
4,461 
4,411 
4,895 

762 

Glasgow.  .............. 

727 

Paris 

762 

Vienna.... -.-.- 

9F9- 

Berlin 

939 

Hamburg  .............. 

969 

Copenhagen ............ 

1,319 

Stockholm  ............. 

1,749 

St.  Petersburg  ......... . 

1,855 

CURRENTS  AND  CIRCUITS  OF  ELECTRICITY. 

Your  memoriali8t  now  proposes  to  present  a  few  remarks,  for  the 
more  certain  comprehension  ofthe  subject-matter  under  consideration, 
in  substantiation  of  the  statements  made  by  him,  that  a  telegraphic 
cable,  three  thousand  miles,  as  one  circuit,  can  never  be  worked  for 
telegraphic  purposes. 

Electricity,  used  for  telegraphic  purposes  generally,  is  styled  gal- 
vanic, because  it  is  generated  oy  a  battery  composed  of  metals  and 
chemicals.  On  one  line  in  England  magnetic  electricity  is  employed ; 
it  is  generated  through  the  agency  of  magnets.  The  telegraphic 
service  requires  a  battery  that  will  generate  the  smallest  amount  of 
quantity  current^  but  of  the  greatest  intensity  current.  It  is  necessary 
to  fully  understand  these  terms.  In  reference  to  their  use,  Professor 
Faraday  says,  viz : 

''  The  character  of  the  phenomena  described  in  this  report  induces 
me  to  refer  to  the  terms  intensity  and  quantity  as  applied  to  electricity, 
terms  which  I  have  had  such  frequent  occasion  to  employ.  These 
terms,  or  equivalents  for  them,  cannot  be  dispensed  with  oy  those  who 
study  both  the  static  and  the  dynamic  relations  of  electricity.  Every 
current,  where  there  is  resistance,  has  the  static  element  and  induc- 
tion involved  in  it,  whilst  every  case  of  insulation  has  more  or  less 
of  the  dynamic  element  and  conduction  ;  and  we  have  seen  that,  with 
the  same  voltaic  source,  the  same  current  in  the  same  length  of  the 
same  wire  gives  a  different  result  as  the  intensity  is  made  to  vary 
with  variations  of  the  induction  around  the  wire.  The  idea  of  inten- 
sity, or  the  ^ower  of  overcoming  resistance,  is  as  necessary  to  that  of 
electricity,  either  static  or  current,  as  the  idea  of  pressure  is  to  steam 
in  a  boiler,  or  to  air  passing  through  apertures  or  tubes,  and  we  must 
have  language  competent  to  express  these  conditions  and  these  ideas." 

The  quantity  of  electricity  developed  by  any  galvanic  battery  de- 
pends practically  upon  the  size  of  the  plates  us^.  The  intensity  is 
the  force  with  whicn  the  quantity  is  brought  to  bear  upon  anything 
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to  produce  a  given  result ;  its  energy^  in  overcoming  obstacles  or  im- 
pediments to  the  free  passage  of  the  electric  current.  This  intensity 
18  generally  acquired  by  increasing  the  number  of  cells,  and  it  is  pro- 
portioned to  that  numerical  increase.  A  quantity  current  can  be  so 
«  great  as  to  be  unmanageable  for  telegraphic  service.  It  becomes  as 
restless  as  static,  or  lightning  electricity,  and  will  leave  the  wire  if  in 
proximity  to  another  conductor.  An  intensity  cun*ent  is  necessary  for 
overcoming  distance.  In  reference  to  this  subject,  that  distinguished 
philosopher.  Dr.  Lardner,  says,  viz : 

**  To  produce  the  effects,  whatever  these  may  be,  by  which  the  tele- 
graphic messages  are  expressed,  it  is  necessary  that  the  electric  cur- 
rent shall  have  a  certain  intensity.  Now,  the  intensify  of  the  current 
transmitted  by  a  given  voltaic  battery  along  a  given  line  of  wire  will 
decrease,  other  things  being  the  same,  in  the  same  proportion  as  the 
length  of  the  wire  increases.  Thus,  if  the  wire  be  continued  for  ten 
miles,  the  current  will  have  twice  the  intensity  which  it  would  have 
if  the  wire  had  been  extended  to  a  distance  of  twenty  miles. 

^^  It  is  evident,  therefore,  thai  the  wire  may  he  continued  to  such  a 
length  that  the  current  wiU  no  longer  have  sufficient  intensity  to  produce 
at  the  station  to  which  the  despatch  is  transmitted  those  effects  by 
which  the  language  of  the  despatch  is  signified. 

"  The  intensity  of  the  current  transmitted  by  a  given  voltaic  battery 
npon  a  wire  of  given  length  will  be  increased  in  the  same  proportion 
as  the  area  of  the  section  of  the  wire  is  augmented.  Thus,  if  the 
diameter  of  the  wire  be  doubled,  the  area  of  its  section  being  increased 
in  a  four-fold  proportion,  the  intensity  of  the  current  transmitted  along 
the  wire  will  be  increased  in  the  same  ratio. 

**  In  fine,  the  intensity  of  the  current  may  also  be  augmented  by  in- 
creasing the  number  of  pairs  of  generating  plates  or  cylinders  com- 
posing the  galvanic  battery. 

^'  Since  it  has  been  found  most  convenient  generally  to  use  iron  as 
the  meterial  for  the  conducting  wires,  it  is  of  no  practical  importance 
to  take  into  account  the  influence  which  the  quality  of  the  metal  may 
produce  upon  the  intensity  of  the  current.  It  may  be  useful,  neverthe- 
less, to  state  that,  other  things  being  the  same,  the  intensity  of  the 
current  will  be  in  the  proportion  of  the  conducting  power  of  the  metal 
of  which  the  wire  is  formed,  and  that  copper  is  the  best  conductor  of 
the  metals. 

*'  M.  Pouillet  found,  by  well-conducted  experiments,  that  the  cur- 
rent supplied  by  a  voltaic  battery  of  ten  pairs  of  plates,  transmitted 
upon  a  copper  wire,  having  a  diameter  of  four  thousandths  of  an  inch, 
and  a  length  of  six-tenths  of  a  mile,  was  sufficiently  intense  for  all 
the  common  telegraphic  purposes.  Now,  if  we  suppose  that  the  wire, 
instead  of  being  four-thousandths  of  an  inch  in  diameter,  has  a 
diameter  of  a  quarter  of  an  inch,  its  diameter  bei^g  greater  in  the 
ratio  of  62^  to  1,  its  section  will  be  greater  in  the  ratio  of  nearly  4,000 
to  1,  and  it  will,  consequently,  carry  a  current  of  equal  intensity  over 
a  length  of  wire  4,000  times  greater — that  is,  over  2,400  miles  of 
wire. 

"  But  in  practice  it  is  needless  to  push  the  powers  of  transmission 
to  any  such  extreme  limits.     To  reinforce  and  maintain  tht  iuteuslt'y  o| 
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before  mentioned,  how  can  it  be  possible  to  work  a  submarine  line 
3,000  miles  across  the  Atlantic  ocean  with  one  circuit? 

The  underground  telegraph  has  difficulties  to  overcome  not  common 
to  overground  lines.  The  most  prominent  hindrance  is  called  the 
retardation  of  the  electric  current,  and  sometimes  styled  the  return  cur- 
rent. When  a  stream  of  electricity  is  thrown  on  a  submarine  wire  it 
is  retarded  in  its  transmission.  It  requires  time  to  pass.  A  power 
exterior  acts  against  it,  and  finally  stops  its  further  extension,  and 
holds  it  in  the  electric  wire.  In  reference  to  this  subject,  Professor 
Faraday  has  made  some  valuable  experiments  on  underground  lines. 

In  a  paper  to  the  Royal  Institute,  he  said,  viz  : 

"In  consequence  of  the  perfection  of  the  workmanship,  a  Leyden 
arrangement  is  produced  upon  a  large  scale  ;  the  copper  wire  becomes 
charged  statically  with  that  electricity  which  the  pole  of  the  battery 
connected  with  it  can  supply ;  it  acts  by  induction  through  the  gutta- 
percha, (without  which  induction  it  could  not  itself  become  charged, 
Exp.  Res.  1177,)  producing  the  opposite  state  on  the  surface  of  the 
water  touching  the  gutta-percha,  which  forms  the  outer  coating  of 
this  curious  arrangement.  The  gutta-percha,  across  which  the  induc- 
tion occurs,  is  only  0.1  of  an  inch  thick,  and  the  extent  of  the  coating 
is  enormous.  The  surface  of  the  copper  wire  is  nearly  8,300  square 
feet,  and  the  surface  of  the  outer  coating  of  water  is  four  times  that 
amount,  or  33,000  square  feet.  Hence  the  striking  character  of  the 
results.  The  intensity  of  the  static  charge  acquired  is  only  equal  to 
the  intensity  at  the  pole  of  the  battery  whence  it  is  derived  ;  but  its 
quantity  is  enormous,  because  of  the  immense  extent  of  the  Leyden 
arrangement ;  and  hence,  when  the  wire  is  separated  from  the  battery 
and  the  charge  employed,  it  has  all  the  powers  of  a  considerable  vol- 
taic current,  and  gives  results  which  the  best  ordinary  electric 
machines  and  Leyden  arrangements  cannot  as  yet  approach. 

"  Mr.  Clarke  arranged  a  Bain's  printing  telegraph,  with  three  pens, 
so  that  it  gave  beautiful  illustrations  and  records  of  facts  like  those 
stated ;  the  pens  are  iron  wires,  under  which  a  band  of  paper,  imbued 
with  ferro-prussiate  of  potassa,  passes  at  a  regular  rate  by  clock-work ; 
and  thus  regular  lines  of  piussian  blue  are  produced  whenever  a  cur- 
rent is  transmitted,  and  the  time  of  the  current  is  recorded.  In  the 
case  to  be  described,  the  three  lines  were  side  by  side,  and  about  0.1 
of  an  inch  apart.  The  pen  m  belonged  to  a  circuit  of  only  a  few  feet 
of  wire,  and  a  separate  battery  ;  it  told  whenever  the  contact  key  was 
put  down  by  the  finger  ;  the  pen  n  was  at  the  earth  end  of  the  long 
air  wire,  and  the  pen  o  at  the  earth  end  of  the  long  subterraneous 
wire ;  and,  by  arrangement,  the  key  could  be  made  to  tlirow  the  elec- 
tricity of  the  chief  battery  into  either  of  these  wires  simultaneously 
with  the  passage  of  the  short  circuit  current  through  pen  m.  When 
pens  m  and  n  were  in  action,  the  m  record  was  a  regular  line  of  equal 
thickness,  showing  by  its  length  the  actual  time  during  which  the 
•lectricity  flowed  into  the  wires ;  and  the  n  record  was  an  equally 
regular  line,  parallel  to  and  of  equal  length  with  the  former,  but  the 
least  degree  behind  it ;  thus  indicating  that  the  long  air  wire,  con- 
veyed its  electric  current  almost  instantaneously  to  the  further  end. 
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But  when  pens  m  and  o  were  in  action,  the  o  line  did  not  begin  until 
some  time  after  the  m  line,  and  it  continued  after  the  m  line  had 
ceased — t.  e. ,  after  the  o  battery  was  cut  off.  Furthermore,  it  was  faint 
at  first,  grew  up  to  a  maximum  of  intensity,  continued  at  that  as  long 
as  battery  contact  was  continued,  and  then  gradually  diminished  to 
nothing.  Thus  the  record  o  showed  that  the  wave  of  power  took  time 
in  the  water  wire  to  reach  the  further  extremity ;  by  its  first  faint- 
n^s,  it  showed  that  power  was  consumed  in  the  exertion  of  lateral 
static  induction  aloug  the  wire  ;  by  the  attainment  of  a  maximum  and 
the  after  equality,  it  showed  when  this  induction  had  become  propor- 
tionate to  the  intensity  of  the  battery  current ;  by  its  beginning  to 
diminish,  it  showed  when  the  battery  current  was  cutoff;  and  its 
prolongation  and  gradual  diminution,  showed  the  time  of  the  out- 
flow of  the  static  electricity  laid  up  in  the  wire,  and  the  consequent 
regular  falling  of  the  induction  which  had  been  as  regularly  raised." 

''When  an  air  wire  of  equal  extent  is  experimented  with,  in  like  man- 
ner, no  such  effects  as  these  are  perceived  ;  or,  if  guided  by  principle, 
the  arrangements  are  such  as  to  be  searching,  they  are  perceived  only 
in  a  very  slight  degree,  and  disappear  in  comparison  with  the  former 
gross  results.'' 

In  reference  to  this  subject,  Mr.  Edward  B.  Bright,  the  very  able 
secretary  of  the  English  and  Irish  Telegraph  Company,'*'  in  associa- 
tion with  the  Atlantic  telegraph,  has  written  a  very  clear  paper,  viz : 

*'  On  extending  this  system  (underground  lines)  throughout  the 
United  Kingdom,  where  circuits  of  several  hundred  miles  were  brought 
into  operation,  it  was  found,  upon  communicating  a  current  to  such 
wires,  that,  after  the  withdrawal  of  the  excitation,  (whether  galvanic 
or  magnetic  electricity  was  employed,)  an  electric  recoil  immediately 
took  place  at  the  end  of  the  wire  to  which  the  current  had  been  pre- 
viously communicated.  This  recoil  was  apparently  analogous  in  all 
respects  to  the  discharge  of  electricity  from  a  Leyden  jar,  except  that 
the  current  flowing  from  the  wire  partook  ot  a  quantitative  rather 
than  an  intense  nature;  thus,  however,  finishing  the  remaining  link 
of  comparison,  and  establishing  the  identity  as  regards  primary  char- 
acteristics of  all  species  of  electricity. 

**  Although  this  phenomena,  as  analyzed  by  Dr.  Faraday,  has 
proved  highly  gratifying  in  a  philosophical  point  of  view,  its  existence 
interfered  materially  with  the  working  of  all  the  previous  existing 
telegraphic  apparatus,  not  having  been  at  all  contemplated  or  pro- 
vide for ;  and,  up  to  this  time,  I  am  not  aware  that,  as  regards  the 
galvanic  system,  any  adequate  remedy  has  been  applied.  The  nature 
of  the  interference  will  be  easily  understood,  when  I  mention  that, 
with  a  letter  printing  telegraph,  the  surplus  current  has  the  tendency 
to  carry  the  machinery  on  further,  and  to  make  other  letters  than 
those  intended.  With  the  chemical  and  other  recording  telegraphs^  the 
surplus  flow  of  electricity  wiU  continue  nearly  a  minute,  entirely  con- 
founding  the  marks  representing  one  letter  with  the  next.     And,  lastly, 

•  Shaffder's  Telegraph  Companion,  vol.  II,  page  169.  The  engineer  of  this  company 
and  the  Atlaotlc  Telegraph  Company  is  the  eame. 
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with  Cooke  and  Wheatstone's  and  other  needle  teleocraphs,  a  heat 
more  is  made  hy  the  hack  current  than  intended  with  every  letter 
formed. 

**  Another  remarkable  feature  to  he  noticed  in  connexion  with  the  un- 
dergnmnd  system  is  the  small  comparative  velocity  with  which  the 
electric  impulse  is  communicated  through  each  conductor  in  long  cir- 
caits. 

'*  In  experiments  conducted  hy  my  brother  and  myself  upon  a  circuit 
of  four  hundred  and  eighty  miles  (480)  of  the  underground  wires,  a 
marked  difference  between  the  communication  of  the  electric  impulse, 
and  its  arrival  at  the  other  end,  has  been  observed  ;  the  interval  re- 
quired/or the  passage  of  the  sensation  amounting  to  rather  more  than  a 
third  part  of  a  second, 

**Tbe  rate  of  transmission  of  the  galvanic  or  magnetic  fluids,  through 
such  conductors,  is  therefore  only  about  1 ,000  (one  thousand)  miles  per 
second. 

*'  Professor  Wheatstone's  experiments,  showing  the  passage  of/rtc- 
tional  electricity  through  a  short  length  of  wire  in  a  room,  to  take  place 
at  a  speed  approaching  300,000  miles  per  second,  are  well  known,  and 
incontestible. 

''A  subsequent  experiment,  conducted  by  Professor  Walker,  on 
some  of  the  overground  wires  comprised  in  the  American  system,  gives 
the  velocity  of  the  galvanic  current,  through  two  hundred  and  fifty 
(250)  mile  circuits,  at  about  sixteen  thousand  miles  (16,000)  per 
second. 

**  The  underground  wires,  however,  as  just  mentioned,  give  a  far 
lower  result;  and  hence  it  appears  evident  that  the  velocity  of  fric- 
tional  electricity  far  exceeds  the  voltaic  or  magnetic  current,  owing, 
doubtless,  to  the  far  greater  intensity  and  comparatively  small  quanti- 
tative development  of  the  former. 

'*  The  retardation  experienced  in  underground  wires,  as  regards  the 
propagation  of  the  electric  impulse,  is  not,  however,  due  to  any  resist- 
ance of  the  conducting  medium  ;  for,  as  it  is  found  in  the  instance  of 
the  Leyden  jar,  that  the  frictional  electricity  communicated  is  tempo- 
rarily absorbed  by  the  metal  in  the  interior  of  the  jar,  so  the  galvanic  or 
magnntic  currents,  duringtheir  passage  through theunderground wires, 
are  partly  absorbed,  until  the  mass  of  copper  constituting  the  wire  is 
saturated  with  electricity  ;  and  it  would  also  appear  that  a  definite 
time  is  occupied  in  the  absorption  of  the  electricity  by  the  successive 
portions  of  the  wire,  such  as  is  found  to  occur  in  charging  a  Leyden 
jar ;  and  until  this  process  of  impregnation  has  been  completed,  the 
sensation  cannot  be  communicated  to  the  other  end  of  the  conductor. 

**  The  retardation  will,  therefore,  result  not  from  resistance,  but 
from  the  first  portion  of  the  charge  communicated  being  absorbed  for 
the  time  by  the  conductor  through  which  it  passes  ;  for,  in  addition 
to  the  foregoing,  copper  wire  conducts  far  more  freely  than  the  iron  wire 
made  use  of  in  the  overground  wires. 

**  Consequently,  the  speed  with  which  an  electric  impulse  is  com- 
municated varies  with  the  energy  or  intensity  of  the  current  em- 
ployed, and  the  nature  or  conditions  of  the  conductor  interposed." 

In  relation  to  this  subject,  the  following  question,  amongst  others, 
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was  propounded  to  Mr.  Charles  T.  Bright,  the  present  engineer  of  the 
Atlantic  Telegraph  Company,  and  his  answer  to  the  same  is  herewith 
given,  viz  :* 

*'43.  What  do  you  consider  return  currents  ;  and  to  what  extent 
do  you  find  the  existence  of  the  same  on  both  overground  and  under- 
ground  lines?    Please  state  all  the  points  fully." 

"  Answer  43rf.  On  overground  lines  they  are  very  trifling,  indeed, 
compared  with  underground  ;  the  conditions  on  which  the  wires  are 
suspended  and  insulated,  passing  also  through  a  medium,  capable,  to 
a  certain  extent,  of  absorbing  any  electricity  developed  in  surplus, 
prevents  the  occurrence  of  any  effects  appreciable  by  ordinary  needle 
telegraphic  instruments. 

"I  look  upon  an  underground  wire  as  being  exactly  similar,  on  a 
large  scale,  to  a  Leyden  jar,  and  I  am  borne  out  in  this  by  the  experi- 
ments of  my  brother  and  myself,  and  by  those  instituted  by  Faraday 
on  the  underground  wires  more  recently  laid  by  the  Electric  Telegraph 
Company.  The  magneto-electricity,  as  well  as  the  galvanic  (or  chem- 
ical) electricity,  evinces  these  phenomena,  hitherto  supposed  to  belong 
to  properties  appertaining  peculiarly  to  frictional  electricity. 

''The  copper  may  be  compared  to  the  inner  metallic  coatings  of  a 
Leyden  battery^  the  gutta-percha  to  the  glass,  and  the  earth  and 
moisture  surrounding  to  the  outer  covering. 

''I  was  much  interested,  in  oneof  our  experiments,  toobserve  that  the 
larger  the  size  of  the  wire  experimented  upon,  with  the  same  battery 
power,  the  greater  the  amount  of  return  current:  a  strong  support  of 
our  opinion,  as,  had  it  arisen  from  an  elastic  return,  owing  to  the  wire 
being  unable  to  receive  as  much  electricity  as  was  forced  into  it,  as 
some  supposed,  of  course  a  smaller  wire  (with  the  same  power  as  that 
employed  with  the  larger  size)  should  have  given  out  a  grrea^er  amount 
of  return  current.  If  you  experimentalize  on  No.  18  and  No.  16,  you 
will  see  this  very  clearly." 

The  foregoing  evidences  substantiate  the  difficulties  to  be  encoun- 
tered by  an  ocean  telegraph.  Reference  may  be  made  to  the  experi- 
ments made  through  the  Atlantic  cable,  in  1857,  before  the  sailing  of 
the  vessels  to  lay  it  in  the  ocean,  to  prove  the  non-existence  of  these 
impediments,  or  that  they  have  been  overcome.  It  was  then  pro- 
claimed, with  more  than  the  ''  pomp  and  circumstance  of  war,''  that 
all  difficulties  had  been  overcome,  because  a  current  of  electricity  had 
been  put  on  at  one  end  and  it  worked  a  galvanometer  at  the  other. 
Taking  into  consideration  the  theory  of  the  induction  of  electric  cur- 
rents, as  practically  demonstrated  in  telegraphing,  the  experiment 
could  not  prove  the  transmission  of  the  current  throughout  the  length 
of  the  cable,  nor  of  the  perfection  of  its  insulation,  as  was  pretended. 
Had  the  bottom  of  the  vessel  been  insulated,  and  ten  thousand  miles 
of  uncovered  wire  been  coiled  in  the  ships,  the  experiment  would  have 
been  the  same.  The  difficulties  in  working  a  submarine  cable,  as 
mentioned  by  Professor  Faraday  and  others,  have  not  been  removed 
by  any  experiment  made  known  to  the  public.  How  can  the  retarda^ 
tion  of  the  current  be  overcome?  How  can  the  return  current  be 
avoided,  which  arises  in  submarine  cables?     The  promulgation  of  th^ 

*Shaffner's  Telegraph  Champion,  vol.  II,  p.  ^2. 
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pretension  that  the  experiment  proved  the  feasibility  of  transmitting 
a  current  through  a  submarine  wire  of  that  length,  could  not  have 
any  other  effect,  with  practical  telegrapherei,  than  a  complete  demon- 
4Btration  that  the  whole  affair  is  one  of  the  most  reckless  and 
adventurous  speculation. 

As  further  proof  that  the  experiment  on  the  ships  did  not  demon- 
4Btrate  the  practicability  of  transmitting  a  current  across  the  ocean^ 
the  electrical  experiments  on  the  laying  of  the  cable  in  1857  may  be 
referred  to.  The  cable  was  laid  in  the  Atlantic  some  380  miles,  and 
was  broken.  After  this  occurrence,  Professor  Morse,  the  co-electrician 
for  the  company,  and  who  was  on  board  of  the  vessel  paying  out  the 
cable  all  the  time,  wrote  thus,  viz : 

"  We  got  an  electric  current  through  until  the  moment  of  parting, 
80  that  electric  connexion  was  perfect ;  and  yet  the  further  we  payed 
out,  the  feebler  was  the  cun-ent/* 

CELERITY  OF  THE  ELECTRIC  CURRENT  ON  SUBMARINE  TELEGRAPHS. 

The  official  statements,  issued  by  the  Board  of  Directors  of  the  At- 
lantic Telegraph  Company,  exhibit  a  singular  and  most  bold  decep- 
tion. Whether  this  deception  be  intentional  or  not,  it  is  not  necessary 
in  this  memorial  to  discuss.  On  reference  to  an  official  publication 
from  the  Board  of  Directors,  July,  1857,  the  following  will  be  found, 
viz: 

^'Signals  were  distinctly  and  satisfactorally  telegraphed  through 
the  two  thousand  miles  of  wire  at  the  rate  of  210.241,  and  upon  one 
occasion  270  per  minute.  *        *        * 

^' There  can  be  no  question  but  that,  ivith  a  cable  containing  a 
single  conducting  wire,  of  a  size  not  exceeding  that  through  which  we 
worked,  and  with  equal  insulation,  it  would  be  easy  to  telegraph  from 
Ireland  to  Newfoundland,  at  a  speed  of  at  least  from  eight  to  ten  words 
per  minute.  Take  it  at  ten  words  in  the  minute,  and  allowing  ten  words 
for  name  and  address,  we  can  safely  calculate  upon  the  transmission 
of  a  twenty  words'  message  in  three  minutes.  Twenty  such  messages 
in  the  hour  ;  four  hundred  and  eighty  in  the  twenty-four  hours ;  or 
fourteen  thousand  four  hundred  words  per  day.  Such  are  the  capa- 
bilities of  a  single-wire  cable,  fairly  and  moderately  computed.  *  * 
In  one  word,  the  doubts  are  resolved ;  the  difficulties  are  overcome ; 
success  is  within  our  reach ;  and  the  great  feat  of  the  century  must 
shortly  be  accomplished !" 

Assurances  were  thus  given  to  the  world,  officially  by  the  company, 
that  ten  words  per  minute  could  be  transmitted  through  a  cable  from 
Ireland  to  Newfoundland.  This  was  in  July,  1857.  Upon  the  faith 
of  these  assurances  people  were  induced  to  pay  into  the  company  their 
money.  The  cable  was  attempted  to  be  laid.  It  failed,  because,  as 
has  been  stated,  it  broke  some  380  miles  from  shore.  At  the 
rate  the  cable  was  paying  out,  there  would  not  have  been  enough  to 
have  reached  within  400  or  500  miles  of  the  Newfoundland  coast. 
The  company,  it  seems,  is  now  preparing  for  that  additional  distance. 
These  facts,  independent  of  scientific  reasons,  produce  a  doubt  as  to 
the  cause  of  that  break.  It  was  laid  far  enough  for  the  company  to 
ascertain  the  fact,  which  was  before  known,  that  the  furth^  the  cable 
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was  payed  out,  the/eebler  and  feebler  became  the  current.  By  the  last 
steamer  from  England,  under  date  of  April  23,  1858,  the  following 
information  is  promulgated  to  the  world,  viz: 

'^  In  a  former  letter  it  was  stated  that  the  greatest  speed  attained 
by  Dr.  Whitehouse,  the  chief  electrician  of  the  company,  in  the  trans- 
mission of  messages  through  twenty-six  hundred  miles  of  cable  did 
not  exceed  sixty-nine  words  per  hour,  or  a  little  more  than  a  word 
per  minute.  This  was  the  result  of  sieveral  months'  experiments, 
but  within  the  last  week  a  still  greater  rapidity  has  been  accomplished  ; 
and  as  this  is  a  matter  of  the  greatest  importance  both  in  the  working 
and  paying  value  of  the  line,  it  is  deserving  of  special  consideration. 
Some  doubts  were  entertained  last  year  that  if  the  cable  was  success- 
fully laid  it  could  be  worked  through — that  even  a  signal  could  b© 
transmitted  from  one  terminus  to  the  other.  Under  these  circum- 
stances, the  transmission  of  a  word  a  minute  was  regarded  as  some- 
thing of  a  triumph,  and  the  directors  were  satisfied  until  better  could 
be  done — living  in  hopes  of  the  good  time  coming,  when,  according 
to  the  prediction,  the  rate  of  speed  should  be  increased  two  or  three 
fold.  Meanwhile  Dr.  Whitehouse  pursued  his  experiments  with  unre^ 
mitting  vigor,  but,  as  it  appears,  with  a  success  not  at  all  commensu- 
rate with  the  amount  of  labor  and  time  and  money  devoted  to  them." 

Up  to  one  week  before  April  23,  1868,  it  seems  only  sixty -vUfie 
words  per  hour  could  have  been  expected  to  be  transmitted  over  the 
cable  2,600  miles !  In  1857  the  board  of  directors  of  the  company 
announced  to  the  world  that  ten  words  per  minute,  or  six  hundred 
words  pei'  hour^  could  be  sent  I  There  seems  to  be  some  inconsistency 
in  these  statements.  But — most  doubtless,  in  order  to  encourage  the 
faith  of  some  doubting  friends  of  the  company — ^some  progress  had  to 
be  made,  and,  therefore,  Prof.  Thompson,  a  director  in  the  company, 
was  most  formally  invited  to  join  in  some  experiments  with  the  elec- 
trician of  the  company,  and  the  world  is  notified  of  the  result,  thus  : 

"  For  three  days  he  gave  his  undivided  attention  to  the  subject, 
made  a  large  number  of  experiments,  and  reported  the  gratifying  in- 
telligence that  he  had  done  sufficient  to  justify  him  in  stoting  that  he 
could  send  six  words  through  the  whole  length  of  wire  in  one  minute ; 
and  that,  by  still  further  experiments^  he  had  no  doubt  whatever  he 
could  improve  still  more  on  that  rate  of  speed." 

It  appears,  however,  that  there  was  some  additional  evidence  needed, 
and,  therefore,  Mr.  Henley,  the  telegraph  instrument  manufacturer  for 
the  company,  is  required  to  do  something,  and  it  is  thus  announced,  via : 

"  But  I  have  not  yet  told  the  whole  story  in  regard  to  the  electrical  de- 
partment, and  the  success  which  has  been  achieved  in  working  through 
the  cable.  Mr.  Henley,  who  is  also  a  prominent  electrician  here,  has 
been  engaged  in  making  experiments,  and  with  no  less  gratifying 
success,  so  that  Professor  Thompson  is  fully  corroborated  and  sustained 
by  the  best  possible  evidence — ^that  of  a  practical  test  by  another. 
Mr.  Henley^  after  a  week's  attention  to  the  subject,  succeeded  in  send- 
ing through  message  after  message  at  a  speed  of  six  words  per  minute. 
He  does  not  stop  here,  however  ;  he  goes  still  further,  and  states  that  a 
current  can  be  sent  through  the  cable  generated  by  an  English  shilling, 
which  is  about  the  size  of  an  American  quarter — a  ratliei  IAV^^uXaasdl 
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battery,  it  must  be  ackDOwledged.     Let  bim  speak  for  himself.     In  a 
brief  statement,  to  which  he  signed  his  name,  he  says : 

*'A  current  can  be  passed  through  the  cable — two  thousand  six  hun- 
dred miles — generated  by  a  shilling  and  a  piece  of  zinc  of  the  same 
-size,  with  a  piece  of  paper  moistened  with  the  tongue. 

W.  T.  HENLEY." 

The  arrangement  above  given  is  galvanic,  a  toy  common  to  most 
any  messenger  boy  in  a  telegraph  office  for  years  past.*  The  note  of 
Mr.  Henley  is  deceptive.  The  company  participates  in  that  deception 
in  announcing  it  to  the  world.  The  reader  would  infer,  from  the 
publication,  that  a  battery  made  of  a  '^  shilling  and  a  piece  of  zinc  of 
the  same  size  *'  could  work  the  cable  when  laid  from  Ireland  to  New- 
foundland. Dr.  Whitehouse,  the  electrician  of  the  company,  can 
only  send  a  current  on  a  submarine  wire  at  the  rate  of  sixty-nine 
words  per  hour,  but  that  was  not  enough.  Professor  Thompson,  a 
director  of  the  company,  goes  to  work,  and,  "  after  three  days  of  hard 
work,"  he  accomplishes  more  than  Dr.  Whitehouse  had  done  with 
months  of  labor  and  at  much  expense,  and  says :  ^'  That  he  had  done 
sufficient  to  justify  him  in  stating  that  he  could  send  six  words  through 
the  whole  length  of  the  wire  in  one  minute."  He  does  not  say,  how- 
ever, what  he  would  do  if  the  wire  was  submarine,  although  the 
reader  would  infer  that  he  meant  the  submarine  cable  from  Ireland  to 
Newfoundland.  As  a  climax,  Mr.  Henley  is  called  upon,  and  his  cer- 
tificate is  given  to  the  world  as  an  extinguisher  of  all  doubts,  and  to 
substantiate  the  utility  of  the  cable  to  transmit,  from  hemisphere  to 
hemisphere,  a  message,  with  a  galvanic  current,  of  low  intensity, 
<<  generated  by  a  shilling  and  a  piece  of  zinc  of  the  same  size,  with  a 
piece  of  paper  moistened  with  the  tongue." 

The  evidence  hereinbefore  and  hereinafter  given  demonstrate  that 
the  time  required  for  transmitting  a  current  of  electricity  on  a  sub- 
marine cable  a  distance  of  3,000  miles,  if  it  can  be  done,  lies  wholly 
in  doubt.  It  may  be  said  that  a  wave  of  the  current  can  be  sent,  one 
after  another,  in  rapid  succession.  According  to  Dr.  Whitehouse's  ex- 
periments, only  sixty-nine  words  could  be  sent  per  hour.  At  this 
rate  the  waves  would  not  be  very  rapid.  It  is  very  true,  that  a  wave 
may  be  sent  soon  after  another,  but  it  amounts  to  nothing  more  than  a 
philosophical  phenomena.     It  can  be  of  no  practical  avail  in  tele- 

fraphing.  In  order  to  communicate  with  electricity,  the  wire  must 
e  charged  and  uncharged  ;  one  is  just  as  indispensable  as  the  other. 
If  any  electricity  remain  on  the  wire,  no  letter  can  be  made  by  any  kind 
of  telegraph  whatever,  whether  electro-magnetic,  electro-chemicalj  or 
the  needle  systems.  Experiments  prove  that,  in  transmitting  one 
wave  after  another,  some  of  the  electricity  remains  in  the  wire  all  the 
time ;  and^  if  any  does  remain,  no  communication  can  be  made  over  the 
line.  After  carefully  exannning  all  the  pretended  experiments  pub- 
lished by  the  authority  of  the  Atlantic  company,  it  will  appear  that 

*  In  Shaffner's  Telegraph  Ck>mpanion,  vol.  I,  No.  1,  issued  in  1853,  wUl  be  found  a 
notice  of  a  "battery,  composed  of  zinc  and  copper,  and  a  piece  of  paper  moistened  ¥rith 
xlilute  sulphuric  acid.  The  plates  were  one-eighth  of  an  inch  square,  and  as  thin  as  a  com- 
mon wafer.  The  action  of  the  battery  wos  sufficient  to  work  the  largest  relay  magnet."  By 
■a  combination  of  ciicoits  this  battery  could  transmit  a  message  around  the  globe ! 
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nothing  has  been  advanced  on  the  science  new  and  unknown  before 
the  existence  of  the  company.  The  experiments  made  by  Mr.  Charles 
T.  Bright,  the  engineer  of  the  Atlantic  company,  with  his  brother,  are 
the  most  reliable  that  have  been  given.  Those  experiments  prov#  the 
impracticability  of  working  a  submarine  telegraph  3,000  miles  !  The 
Congress  of  the  United  States  may  desire  to  know  with  what  celerity 
a  current  of  electricity  may  be  transmitted  over  a  submarine  cable  3,000 
miles  long,  admitting  it  to  be  possible  to  send  a  current  that  distance, 
according  to  the  pretensions  of  the  Atlantic  company  speculation. 
Tour  memorialist  will,  in  a  very  few  words,  answer  the  interrogatory 
from  the  best  of  evidence.  In  answer  to  a  question  propounded  by 
your  memorialist  to  Mr.  Edward  B.  Bright,  of  Liverpool,  that  gentle- 
man responded  as  follows,  viz : 

*-RLTURX  CURRENTS  ON  SUBTERRANEAN  LINES. 

*' Answer  44th.  In  the  course  of  a  long  series  of  experiments  carried 
on  last  year  by  my  brother*  and  myself,  inquiries  were  instituted  with 
reference  to  the  speed  with  which  the  galvanic  or  magnetic  sensation 
is  communicated  through  underground  wires. 

'*  The  result  of  the  inquiry  shows  decidedly  that  the  communication  of 
the  electric  impulse  through  a  length  of  500  miles  of  underground 
gutta  percha-covered  copper  wire  (1-6  gauge)  does  not  exceed  900  to 
1,000  miles  per  second — a  speed  far  below  that  usually  assigned. 

''  Reasoning  upon  the  issue  of  these  experiments,  and  those  previously 
tried  in  America,  I  have  no  doubt  that  the  speed  of  any  description  of 
electricity  varies  greatly  with  the  peculiar  conditions  and  nature  of 
the  conductor  used,  and  also  with  the  length  of  the  conductor  inter- 
posed ;  and  that  a  wire  suspended  in  the  open  air,  especially  if  insu- 
lated only  at  points  of  its  support,  (such  as  in  a  pole  line)  would  offer 
far  less  resistance  (cceteris  paribus)  than  a  wire  underground. 

'^  Submarine  cables  are  similar,  as  regards  electrical  conditions,  to 
subterranean  lines,  and  the  speed  with  which  the  electric  impulse  is 
communicated  would  be  the  same." 

In  a  preceeding  answer  it  is  stated  that,  in  transmitting  a  current 
480  miles,  the  time  required  was  more  than  the  third  of  a  second.  It 
is  fair  to  admit  that  for  600  miles  it  requires  the  third  of  a  second, 
and  for  1,000  miles  one  second.  Upon  this  a  calculation  can  be  made 
with  certainty,  if  it  be  possible  to  transmit  the  current  the  3,000  miles. 
Upon  this  scale  of  measurement,  a  pulsation  of  the  electric  current  can 
he  transmitted  3,000  miles  in  one  hour  forty-nine  minutes  and  twenty- 
one  seconds.  It  may  be  well  to  extend  the  calculation  further,  in 
order  to  understand  how  much  business  can  be  transmitted  by  this 
line  for  the  '<  United  States  government  &nd  the  citizens  thereof." 
The  easiest  word  that  can  be  sent  is  one  composed  of  dots,  and  for  this 
illustration  the  word  Mississippi  may  be  selected,  which,  in  the  tele- 
graph language,  is  written  thus : 


Misaissip      pi 


•Hie  brother  was  Mr.  Charles  T.  Bright,  the  engineer  of  the  Atlantic  Telegraph  Gompaay. 
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In  writing  this  word,  there  are  30  dots  and  two  dashes,  saj  32  im- 
pulses of  electricity.  The  spaces  between  the  dots  require  as  much 
time  in  writing  the  word  as  is  employed  for  making  the  dots.  It  is 
only  necessary,  in  the  present  case,  to  estimate  the  time  required  to 
send  the  dots.  The  proof  given  shows  that  to  send  one  impulse  or 
one  dot  from  Ireland  to  Newfoundland,  the  time  required  will  be  1 
hour,  49  minutes,  and  21  seconds.  This  time,  multiplied  by  the  32 
dots  or  impulses,  make  68  hours,  19  minutes,  and  12  seconds.  Two 
days,  10  hours,  19  minutes,  and  12  seconds,  will  be  the  time  required 
to  transmit  the  word  Mississippi  from  Ireland  to  Newfoundland  !  A 
message  of  ten  words  will  require,  at  the  same  speed,  24  days,  7 
houru,  and  12  minutes  I 

The  board  of  directors  of  the  Atlantic  company  published  to  the 
world  July,  1857,  that  tbn  words  could  be  sent  from  Ireland  to  New- 
foundland  in  onb  minutb 

One  week  before  April  23,  1858,  the  electrician  says  that  one  laord 
and  a  fraction  can  be  sent  over  the  line  in  a  minute. 

About  the  23d  of  April,  1858,  a  director  of  the  company  feels  justi- 
fied  in  saying  that  six  tvords  can  be  sent  over  the  caMe  in  a  minute. 

About  the  same  time  the  instrument  manufacturer,  ''after  a  week's 
attention  to  the  subject,  succeeded  in  sending  through  message  after 
message  at  a  space  of  six  words  per  minute." 

According  to  the  experiments  of  Mr.  Charles  T.  Bright,  the  engi- 
neer of  the  company,  only  one  word  can  be  sent  over  the  cable  from 
Newfoundland  to  Ireland  in  2  days,  10  hours,  19  minutes,  and  12 
seoondsl 

Tour  memorialist  re-asserts  what  he  wrote  in  1864  and  in  1855,  Tiz : 
''  I  will  not  say  that  a  galvanic  or  magneto-electric  current  can  never 
be  sent  irom  Newfoundland  to  Ireland  ;  but  I  do  say  that,  with  the 
present  discoveries  in  science,  I  do  not  believe  it  practicable  for  tele- 
graphic service."  Since  the  above  was  written,  no  proof  has  been 
given  that  there  has  been  any  new  developments  in  science  on  the 
question  that  will  tend  to  encourage  confidence  in  the  practicability 
of  the  enterprise. 

From  this  data,  taken  from  those  interested  in  the  present  en- 
terprise of  the  Atlantic  Telegraph  Company,  the  Congress  of  the 
United  States  ought  to  be  able  to  determine  how  far  it  is  expedient 
for  the  government  to  give  that  company  an  exclusive  subsidy  of 
$70,000  per  annum.  If  the  line  is  laid  from  Ireland  to  Newfound- 
land, it  will  be  established  even  if  but  one  message  be  transmitted 
over  it  per  month,  and  therefore  the  United  States  will  be  bound  to 
pay  the  same,  authorized  by  law,  in  conformation  with  its  stipula- 
tions. If  but  one  message  be  transmitted  over  the  line  per  month, 
and  the  subsidies  be  sedured  to  the  company,  the  speculating  pro- 
jectors will  have  accomplished  their  end,  for  those  subsidies  wilt  be 
sufficient  to  pay  a  good  dividend  on  the  stock.  Those  who  have  paid 
their  money  for  the  promotion  of  thi«  enterprise,  as  far  as  your  memo- 
rialist has  been  able  to  learn,  are  gc^ntlemen  of  enterprise  and  noble 
patriotism.  The  projectors  and  managers  are  speculators.  In  vain 
nas  your  memorialist  endeavored  to  discover  the  name  of  a  single 
scientific  gentleman  connected  with  the  enterprise,  unless  it  be  those 
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who  have  some  patent,  some  invention,  or  something  else,  for  which 
they  are  to  receive,  in  consideration  therefor,  some  proportion  of  the 
"  commuted  shares  1 ' ' 

A  POLITICAL  VIEW  OF  AN  ATLANTIC  TELEGRAPH. 

In  the  construction  and  maintenance  of  an  electric  telegraph,  connect- 
ing the  eastern  and  western  hemispheres,  it  is  due  the  nations  of  the 
earth  to  have  in  view  political  as  well  as  speculative  considerations. 
A  means  of  communication  so  rapid,  so  important  to  progress,  and  of 
80  much  consequence  to  the  general  good  of  man,  should  be  so  ar- 
ranged  by  the  nations  most  interested,  through  treaties  or  otherwise, 
80  that  the  telegraph  would  be  promt>trve  of  the  general  welfare. 
Tour  memorialist  has  ever  advocated  this  policy,  and  had  he  have  felt 
and  been  willing  to  act  on  speculative  principles,  he  has  reason  to 
believe  that  the  present  Atlantic  Telegraph  Company  would  not  now 
have  been  in  existence.     In  1854  your  memorialist  wrote  thus,  viz : 

*'  I  regard  this  question  with  an  American  proclivity,  and  in  the 
negotiations  with  the  governments  of  Europe,  while  I  have  consulted 
as  well  their  interest  and  convenience,  I  have  had  in  view  the  welfare 
of  my  own  before  that  of  any  other  country.  And  in  the  preservation 
of  the  rights  of  the  people  of  America  to  transmit  intelligence  over 
the  lines  proposed  by  me,  I  have  also  not  forgotten  that  there  are 
other  nations  of  the  earth.  As  an  evidence  of  my  sincerity  in  this 
respect,  and  my  regard  for  reciprocity  between  the  people  of  the  whole 
world,  I  give  an  example  illustrative  of  the  course  which  I  have 
marked  out  for  myself  in  all  my  treaties  with  the  governments  of 
Europe.  The  following  clause,  taken  from  my  letters  patent,  granted 
by  his  Majesty  the  King  of  Denmark,  I  presume  will  be  sufficient  to 
demonstrate  the  end  I  have  in  view,  viz : 

**  That  the  government  of  Denmark  will  forever  defend  and  prb- 

SHIVE  the  rights  OP  THE  UnITBD  StATBS,  AND  THE  PEOPLE  OP  ALL  NATIONS, 
TO  TRANSMIT  MESSAGES  OVER  THE  LINE  HEREIN  CONTEMPLATED,  PROVIDED 
THE  SAID  MESSAGES  ARE  NOT  CALCULATED  TO  PROMOTE  WAR,  INSURRBCTION, 
MOT,  OR  THE  VIOLATION  OF  PEACE  AMONG  NATIONS  " 

**  I  seek  for  the  consideration  of  those  persons  who  are  imbued  with 
a  liberal  share  of  patriotism,  and  a  zeal  commensurate  with  a  pro^ 
gressive  state  of  the  age.  They  alone  can  grasp  with  justness  and 
competency  the  vastness  of  this  magnificent  and  stupendous  enter- 
prise. That  it  will  be  consummated  I  have  no  doubt.  That  it  will 
subserve  the  wellfare  of  all  nations,  and  be  calculated  to  bless  genera- 
tions to  come,  I  most  earnestly  believe.  So  far  as  I  can  devote  my 
energies  to  a  realization  of  these  hopes,  I  intend  to  prosecute  the 
cause  to  the  end  of  life,  or  until  the  enterprise  is  complete,  and  the 

WORLD  GIRDLED  WITH  ONE  CONTINUOUS  STREAM  OF  THE  ELECTRIC  FLAMB  I" 

In  the  fulfillment  of  the  foregoing  your  memorialist  has  ever  acted. 
He  re-asserts  the  sentiments  and  determination  of  purpose  therein  ex- 
pressed. It  is  but  just  that  the  Congress  of  the  United  States  should 
repeal  the  law  granting  a  subsidy  ot  |70,000  per  year  to  a  rival  com- 
pany, created  for  speculation  and  to  oppose  the  patriotic  enterprise  of 
your  memorialist,  who  has,  as  he  believes,  expended  more  time  and 
His.  Doc.  2eS 3 
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means  in  Atlantic  ocean  telegraphing  than  all  the  combined  specula- 
tors of  New  York,  who  have  given  birth  and  encouragement  to  the 
line  from  Newfoundland  to  Ireland,  a  line  gotten  up  to  rival  and  in 
opposition  to  your  memorialist. 

The  act  of  Congress  is  not  just.  It  ought  to  be  general  in  its  eflTect, 
and  to  that  end  your  memorialist  respectfully  prays  the  Congress  of 
the  United  States  of  America  to  repeal  the  law  approved  March  3, 
1867,  entitled  an  act  "to  expedite  telegraphic  communication  for  the 
uses  of  the  government  in  its  foreign  intercourse,"  by  which  the 
Atlantic  Telegraph  Company  of  Great  Britain  is  granted  the  sum  of 
$70,000  per  annum,  and  that  the  amount  thus  specially  granted  to  a 
foreign  company,  acting  or  operating  wholly  on  British  or  foreign 
:Soil,  be  made  general  in  its  application,  in  whole  or  in  part, 
to  any  telegraph  line  connecting  America  with  Europe,  from  time  to 
time,  as  the  President  of  the  United  States  may  determine,  as  best 
<»lculated  to  subserve  the  public  welfare  of  the  nation,  and  the  most 
good  to  the  greatest  number,  by  which  "  the  United  States,  and  the 
citizens  thereof,  shall  enjoy  the  use  of  said  submarine  communication 
FOR  ALL  TIME,  ou  the  Same  terms  and  conditions  which  shall  be  stipu- 
lated in  favor  of  the  government  of  Great  Britain  and  the  subjects 
thereof,  recognising  equality  of  rights  among  the  citizens*'  of  the  whole 
•world. 

BespectfuUy  submitted, 

TAL.  P.  SHAFFNER, 

Of  Kentucky. 

Washington,  D.  C,  May  14, 1858. 


Appendix  to  the  memorial  of  TaHaferro,  P.  ShaffneVy  of  Kentucky ^  re- 
laiive  to  the  Transatlantic  tdegraph  and  Atlantic  ocean  tdegraphing 
generally y  praying  the  Congress  of  the  United  States  of  America  to 
pass  a  general  law  for  the  mutual  benefit  of  all  lines  of  telegraph  which 
muy  be  constructed  between  the  eastern  and  western  hemispheres.  The 
foUotving  are  taken  from,  Shaffner's  Tdegraph  Comparaonj  vd.  U. 
1855: 

THE  TRANSATLANTIC  SUBMARINE  TELEGRAPH. 
Europe  and  America  to  be  connected  by  the  dectnc  tdegraph. 

TAL.  p.  SHAFFNER,  OF  AMERICA,  PROJECTOR. 

The  connection  of  the  eastern  and  western  hemispheres,  by  electric 
telegraph,  has  been  a  subject  of  grave  discussion  for  many  years. 
More  than  a  year  ago,  we  announced  to  the  American  people  that  we 
^were  engaged  in  the  earnest  prosecution  of  that  undertaking,  and  that 
we  intended  to  adhere  to  it  until  success  was  triumphant.  Of  course, 
we  have  many  times  calculat-ed  the  cost  of  the  enterprise,  as  regards 
money,  time  and  life.     So  far  as  we  command  these  req^uirements^ 
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the  undivided  energies  of  our  future  life  will  be  directed  to  this  object. 
That  we  shall  ultimately  be  successful  there  can  be  no  doubt.  We 
care  not  for  opposition,  as  we  are  confident  none  can  arrest  us  in  the 
satisfactory  prosecution  of  the  enterprise.  There  may  be  a  few  ambi- 
tious persons  who  are  ready  to  grasp  a  favorable  opportunity  to  make 
a  noise,  for  a  prospective  gain,  hoping  to  have  their  silence  bought ; 
but  we  can  assure  all  such^  that  any  vain  boasting  of  ^reat  wealth 
and  power  only  occupies  in  our  mind  that  consideration  which  is 
generally  allotted  to  the  music  of  '^sounding  brass  and  tinkling 
cymbal." 

In  order  to  consummate  this  vast  undertaking,  we  need  no  high- 
sounding  names  of  men  who  have  figured  in  the  affairs  of  State,  in 
the  Bourse,  Lombard  street,  Wall  street,  or  in  any  department  of 
fancy  life.  A  select  group  of  men,  from  any  one  section  of  the  world, 
will  not  be  sufficient  to  carry  out  an  enterprise  of  such  magnitude.  In 
its  management  the  best  and  most  experienced  telegraph  skill  that  can  be 
employed  from  the  whole  world  will  be  required  in  its  prosecution. 
Money  will  be  indispensable  in  its  aid  ;  but  money,  without  the  ex- 
perience and  knowledge  of  the  science  and  art  of  telegraphing,  will 
be  of  no  avail. 

It  is  often  the  case  that  gentlemen  embark  in  telegraphing,  and 
because  they  are  possessed  of  a  few  dollars  they  imagine  that  in  a 
few  hours  a  thorough  knowledge  of  the  art  and  science  of  telegraph- 
ing can  be  comprehended.  That  which  requires  the  devotion  of  years 
to  obtain  by  the  practical  telegrapher,  a  man  of  money  sometimes 
conceives  he  can  grasp — with  his  self-conceited  genius — in  a  few  days. 
Such  men  are  to  be  dreaded  in  any  enterprise.  They  are  like  so  many 
vampires  upon  the  cause,  however  important.  Public  welfare  never 
receives  their  solicitude ;  but  it  is  their  own  selfish  ends  that  must 
be  gratified  before  all  others,  even  at  the  sacrifice  of  the  public  weal. 
All  such  men  we  are  determined  to  eschew,  and  give  no  concern  in 
the  management  of  this  grand  undertaking.  We  would  much  pre- 
fer seeing  the  whole  enterpise  fail,  than  in  the  hands  of  speculators^ 
who  enter  into  the  company  solely  for  speculative  gain,  for  the  present^ 
regardless  of  the  future. 

We  are  not  particular  in  our  feelings  as  to  the  proper  place  of  run- 
ning this  submarine  cable,  though  we  are  firm  in  the  conviction 
that  it  will  be  best  to  adopt  the  Greenland  and  Iceland  route.  Never- 
theless, we  desire  that  all  shall  be  thoroughly  examined  and  judged 
npoQ  before  the  final  adoption  of  any.  We  desire  to  see  a  cable 
stretched  from  continent  to  continent,  that  will  endure  all  time  ;  one 
that  will  never  fail,  and  be  the  means  of  advancing  the  interests  of 
the  people  of  all  nations.  We  hope  to  see  its  management  liberal 
and  international.  We  do  not  seek  any  advantages  for  the  American 
people,  and  we  hope  none  will  be  sought  for  the  people  of  any  other 
country.  The  communication  should  be  free  to  all  alike  and  co- 
operatively under  the  shield  of  every  nation  of  the  globe.  We  hope 
to  see  it  beyond  the  possibility  of  interruption  through  the  power  of 
the  elements  of  nature ;  and  also  free  from  that  most  dreadful  des- 
troyer the  god  of  war.  It  is  the  uplifted  sabre  of  this  monster  that 
gives  as  more  fear  than  the  combined  elements  of  natuiaX  ci^\oxv» 
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With  the  pledged  faith  of  nations  that  this  intellectual  flame  shall 
not  be  quenched,  we  can  confide  in  the  triumphant  creation  of  a 
power  that  can  say,  'Hhere  shall  be  peace  and  goodwill  among 
men."  We  do  not  deem  it  necessary  to  give  a  full  statement  as  to 
the  plan  of  carrying  out  this  enterprise.  That  will  be  promulgated 
in  the  future.  Until  all  the  routes  are  thoroughly  examined,  and  all 
questions  properly  considered,  we  do  not  deem  it  proper  to  even  form 
a  fixed  opinion.  We  have  given  the  different  routes  much  study  ; 
yet  there  are  circumstances  which  may  change  any  opinion  we  may 
have  formed  in  the  past ;  consequently  future  examinations  must  de- 
termine the  best  route  to  run  the  transatlantic  submarine  telegraph. 
We  give  the  following  letter,  which  explains  itself,  and  leave  the 
further  discussion  of  the  subject  for  the  future. 

TRANSATLANTIC  OCEAN  TELEGRAPH. 

Metropolitan  Hotel, 
New  Torkj  February  2,  1855. 

To  the  Editors  of  the  Evening  Post : 

Gentlmen  :  You  did  me  the  honor  to  notice  my  proposed  world- 
girdle  telegraph,  for  which  I  thank  you.  I  am  also  under  obligations 
to  the  press  thoughout  the  land  for  copying  your  editorial  upon  the 
subject.  A  discussion  of  the  scientific  questions  involved  in  the  pro- 
ject of  the  telegraph  across  the  ocean  I  do  not  deem  at  the  present 
time  opportune  for  many  reasons  ;  nevertheless,  it  is  well  for  the  en- 
terprise to  be  under  public  consideration. 

I  have  seen  in  the  Louisville  Courier  a  notice  purporting  to  origi- 
nate with  the  Philadelphia  American,  relative  to  the  telegraph  across 
the  Atlantic  ocean,  in  which  the  route  I  propose  is  regarded  as  a 
scheme  of  folly.     The  editor  says  : 

**  If  we  do  not  get  a  telegraph  communication  with  Europe  before 
this  line  is  constructed,  we  iiear  that  a  perpetual  separation  must  exist. 
The  account  says  that  there  must  be  no  submarine  section  of  more 
than  five  hundred  miles  ;  yet  the  map  tells  us  that  the  distance  be- 
tween Iceland  and  Norway  is  eight  hundred  and  fifty  miles.  The 
stupidity  of  the  whole  affair  is  evident ;  for  the  map  will  show  any 
one  that  Iceland  is  nearer  to  Scotland  than  to  Norway  ;  and  as  for 
running  telegraph  lines  into  Russia,  Chinese Tartary,  and  Kamschatka, 
instead  of  to  England,  that  seems  particularly  absured.  The  three 
submarine  sections,  from  Labrador  to  Greenland,  from  thence  to  Ice- 
land, and  from  thence  to  Norway,  are  either  impracticable  or  useless  ; 
for,  if  practicable,  science  will  teach  any  one  that  the  same  reasons 
will  make  the  direct  line  from  Newfoundland  to  Ireland  practicable. 
If  Mr.  Shaffner  went  to  Europe  on  any  such  mission  as  that  above 
stated,  he  has  spent  a  great  deal  of  money  for  nothing." 

With  your  permission,  gentlemen,  I  will  briefly  consider  these  points 
of  diflference  in  opinion,  with  a  little  more  regard,  however,  for  cour- 
tesy and  respectful  language  than  characterizes  the  editorial  from  the 
American. 

It  is  a  settled  fact  in  philosophy  that  a  galvanic  current  is  arrested 
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in  its  transit  through  a  long  suhmarine  or  subterranean  wire.  So  great 
has  this  new  impediment  been  experienced  in  Europe,  that  the  most 
learned  savans  have  been  active  in  new  discoveries  to  find  a  remedy. 
The  difficulty  may  be  overcome,  ultimately.  I  will  not  say  that  a 
gajvanic  or  magnetic  electric  current  can  never  be  sent  from  New- 
foundland to  Ireland  ;  but  I  do  say  that,  with  the  present  discoveries 
of  science,  I  do  not  believe  it  practicable  for  telegraphic  service. 

The  distance  between  these  two  points  is  about  1,800  miles  ;  and 
allowing  for  a  slack  of  a  cable,  the  length  of  the  electric  wires  will  be 
at  least  2,500  miles  !  As  experience  thus  far  has  proved  the  imprac- 
ticability of  transmitting  a  current  at  will  on  a  submarine  or  subter- 
raean  wire  of  1,000  miles  in  length,  how  is  it  possible  to  transmit  it 
2,500  miles  ?  The  most  extended  submarine  wire  ever  experimented 
upon  is  the  Mediterranean  telegraph  cable,  on  which  I  witnessed 
many  experiments,  with  a  view  to  ascertain  the  necessities  of  an 
oceanic  line.  The  length  was  110  miles  ot  6  wires.  On  that  distance 
success  was  evident.  We  have  no  knowledge  of  the  successful  working 
of  a  line  in  length  as  great  as  1,000  miles,  embracing  submarine  and 
subterranean  wires  ;  and  if  we  have  not  the  evidence  of  the  practica- 
bility of  transmitting  telegraphic  intelligence  over  a  line  of  this  length, 
it  occurs  to  me  that  I  should,  indeed,  be  guilty  of  great  "  stupidity" 
were  I  to  talk  about  a  line  direct  from  continent  to  continent — a  dis- 
tance of  at  least  2,500  miles  I  Nevertheless,  new  discoveries  may  at 
an  early  day  overcome  this  formidable  barrier  in  the  science  of  tele- 
graphing. 

As  to  the  Greenland  route,  I  would  say  that  the  editor  of  the  Phil- 
adelphia American  has  certainly  exhibited  great  unfairness.  On 
reference  to  the  map,  any  one  can  see  that  the  longest  section  is  from 
America  to  Greenland,  being  about  500  miles.  From  Greenland  to 
Iceland,  or  from  Iceland  to  the  Faroe  Isles,  or  from  the  Faroe  Isles  to 
Norway,  that  distance  is  neither  exceeded  nor  equalled.  Estimating, 
however,  the  sections  to  be  each  as  much  as  660  miles,  I  am  within  the 
bounds  of  practicability  and  certainty.  These  facts  must  prove  one  of 
two  points,  viz:  that  the  Philadelphia  editor  was  either  ignorant  of 
the  existence  of  the  Faroe  Isles,  or  wilfully  omitted  to  mention  them. 
They  are  nearly  half  way  between  Iceland  and  Norway,  and  are  em- 
braced in  my  grants  from  Denmark. 

Again  :  this  unfair  editor  urges  objections  to  this  route  because  it 
does  not  run  direct  to  England.  It  is  in  contemplation  to  extend  the 
line,  if  necessary,  from  the  Faroe  Isles,  not  only  to  Norway,  but  also 
to  North  Scotland,  and  thence  south  to  England.  The  great  business 
relations  between  America  and  Great  Britain  cannot  be  overlooked  ; 
but  I  am  not  one  of  those  who  believe  that  England  is  the  only  place 
of  importance  upon  the  face  of  the  earth.  We  have  a  large  trade  with 
that  great  country,  but  we  have  also  a  respectable  trade  with  the 
nations  on  the  continent. 

I  regard  this  question  with  an  American  proclivity,  and  in  the 
negotiations  with  the  governments  of  Europe,  while  I  have  consulted 
as  well  their  interests  and  convenience,  I  have  had  in  view  the  welfare 
of  my  ovm  before  that  of  any  other  country.  And  in  the  preservation  of 
the  rights  of  the  people  of  America  to  transmit  intelligence  o^^i  t.\i^ 
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lines  proposed  by  me,  I  have,  also,  not  forgotten  that  there  are  other 
nations  on  the  earth.  As  an  evidence  of  my  sincerity  in  this  respect, 
and  my  regard  for  reciprocity  between  the  people  of  the  whole  world, 
I  give  an  example  illustrative  of  the  course  which  I  have  marked  out 
for  myself  in  all  my  treaties  with  the  governments  of  Europe.  The 
following  clause,  taken  from  my  letters  patent,  granted  by  his  Majesty 
the  King  of  Denmark,  I  presume  will  be  sufficient  to  demonstrate  the 
end  I  have  in  view : 

^'  That  the  government  of  Denmark  will  forever  defend  and  preserve 
the  rights  of  the  citizens  of  the  United  States,  and  the  people  of  all 
nations,  to  transmit  messages  over  the  line  herein  contemplated,  pro- 
vided the  said  messages  are  not  calculated  to  promote  war,  insurrection, 
riot,  or  the  violation  of  peace  among  nations." 

The  editor  of  the  PhUadephia  American  will  see  from  the  above 
that  I  have  not  only  considered  the  good  of  my  own  country,  but  also 
that  of  England.  I  could  not  regard  the  people  of  Great  Britain  with 
more  favor  than  those  of  the  German  States,  or  France,  and  other 
powers  of  the  continent. 

Supposing  it  was  practicable  to  work  at  will  a  line  of  telegraph  from 
Newfoundland  to  the  French  islands,  or  any  other  part  of  the  Amer- 
ican coast,  direct  to  Ireland,  I  would  not  consider  it  worthy  of  American 
patronage  unless  the  rights  of  our  people  were  duly  protected  by  fixed 
treaties  with  Great  Britain.  In  case  of  war  between  the  United  States 
and  Great  Britain,  the  American  people  would  have  no  opportunity 
of  sending  or  receiving  intelligence  by  telegraph.  All  communication 
between  the  people  of  this  country  and  the  nations  of  Europe  would  be 
cut  off.  The  line  would  be  in  the  sole  service  of  the  British  govern- 
ment in  transmitting  orders  from  the  war  office  in  London  to  their 
forces  in  the  provinces,  exclusively  in  their  own  interests,  and  to  the 
ruin  of  this  country. 

In  the  consummation  of  this  important  enterprise  most  formidable 
difficulties  will  doubtless  arise,  and  they  may  possibly  be  too  great 
ever  to  be  overcome  ;  but  a  small  share  of  the  indomitable  energy  so 
characteristic  of  the  country  in  the  successful  achievement  of  bold 
enterprises  may  safely  be  relied  upon  to  accomplish  this  grand  and 
niagjnificent  project,  notwithstanding  it  has  been  so  sneeringly  char- 
acterized by  the  Philadelphia  American  as  a  **scheme  of  folly." 

The  American  says  that  the  Greenland  route,  as  sections,  is  *  ^either 
impracticable  or  useless,"  and,  *4f  practicable,  science  will  teach  any 
one  that  the  same  reason  will  make  the  direct  line  from  Newfoundland 
to  Ireland  practicable."  He  gives  no  reason  why  the  line  would  be 
'^useless."  I  suppose  he  considers  his  ipse  dixit  to  be  sufficient  to 
determine  that  question.  The  reason  for  making  what  he  calls  a  direct 
line  practicable  amounts  to  this,  viz :  if  it  is  practicable  to  work  a 
telegraph  cable  five  hundred  miles  submarine,  it  is  also  practicable  to 
work  twenty-five  hundred  miles!  This  is  not  the  fact,  however, 
and  it  is  for  the  editor  of  the  American  to  prove  it.  To  show  how 
ridiculous  this  proposition  is,  I  will  apply  it  to  our  own  daily  experi- 
ence, viz :  If  it  is  practicable  to  work  a  line  direct  with  one  circuit 
from  Boston  to  New  York,  it  will  work  also  from  Boston  direct  to 
New  Orleans.     This  has  never  been  done,  and  is  yet  to  be  proved 
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practicable !  Boston  can  work  to  New  Orleans  by  the  combining  of 
electric  circuits,  but  we  cannot  have  stations  to  combine  circuits  in  the 
ocean.  By  the  Greenland  route  I  believe  America  can  telegraph,  by 
the  connexion  of  the  galvanic  circuits,  with  London,  Paris,  Copen- 
hagen, St.  Petersburgh,  &c. 

I  am  fully  aware  of  the  vastness  of  this  undertaking.  For  years  it  has 
been  the  object  of  my  desire,  and  I  am  now  solely  devoted  to  its 
consammatioQ.  Conflicting  opinions  and  jealousy  cannot  do  more  than 
temporarily  postpone  the  girdling  of  the  world  with  a  telegraph. 
When  Professor  Morse  first  said  his  telegraph  could  work  around  the 
globe,  little  did  he  dream  of  ever  witnessing  it,  or  even  living  to  see 
the  plan  so  favorably  considered  by  the  great  powers  of  the  earth.  He 
may  yet  live  to  send  the  first  despatch,  and  receive  by  the  electric 
flash  the  congratulations  of  nations  for  giving  birth  to  the  most 
wonderful  achievement  of  man.         Very  respectfully,  &c., 

TAL.  P.  8HAFFNEB. 


AMERICAN  PRESS  ON  THE  WORLD  GIRDLE  TELEGRAPH. 

[From  the  New  York  Post.] 

SHAFPNER's  WORLD-GIRDLB  TELEGRAPH. 

"  We  announced  several  months  since  the  departure  of  Tal.  P. 
Shaffner,  esq.,  the  editor  of  the  American  Telegraphic  Magazine, 
for  Europe,  to  make  arrangements  for  tl:e  construction  of  a  telegraph 
around  the  world.  He  has  recently  returned  from  his  expedition,  the 
results  of  which  possess  more  than  ordinary  interest. 

We  learn  from  Mr.  Shafi'ner  that  his  recent  tour  in.  Europe  was 
undertaken  for  the  purpose,  flrst,  of  acquiring  a  thorough  knowledge 
of  the  different  modes  of  telegraphing  and  constructing  lines  in  the 
Old  World  ;  second,  to  negotiate  with  the  Danish  government  for  the 
exclusive  right  to  lay  a  line  over  Greenland,  Iceland,  and  Faroe  Isles, 
and  Denmank,  for  the  terra  of  one  hundred  years;  third,  for  the 
acquisition  of  similiar  rights  over  Norway,  Sweden,  and  Russia. 
With  these  and  other  rights,  which  he  proposed  to  himself  to  secure, 
the  success  of  his  plan  to  girdle  the  world  with  the  electric  telegraph 
no  longer  appears  visionary  or  impracticable. 

The  route  of  his  proposed  line  is  as  follows : 

Starting  from  the  coast  of  Labrador,  the  width  of  the  sea  to  Green- 
land is  about  five  hundred  miles.  From  the  point  of  landing,  the 
line  is  to  extend  under  ground  around  Cape  Farewell  to  a  point  on 
the  east  cost  of  Greenland,  favorable  for  a  submarine  connexion  to 
Iceland.  A  subterranean  line  across  to  the  eastern  coast  of  that  island 
will  connect  with  a  submarine  wire  running  to  the  Faroe  Isles,  and 
thence  to  Norway,  landing  at  or  in  the  vicinity  of  Bergen.  Mr. 
Shaffner  informs  us  that  the  land  and  climate  of  Greenland  and  the 
Isles  are  well,  and  even  better  adapted  to  the  construction  of  the 
telegraph  than  those  of  the  United  States.  Greenland  abounds  with 
mineral  wealth,  and  he  thinks  the  telegraph  will  tend  to  develop  the 
unappreciated  resources  of  that  country.     By  this  route  there  will  b^ 
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no  submarine  section  of  more  than  five  hundred  miles,  and  the  loss  or 
failure  of  one  section  will  not  destroy  the  others.  In  a  line  direct  from 
Ireland  to  Newfoundland  the  failure  of  any  part  occasions  a  loss  of  the 
whole. 

After  landing  on  the  coast  of  Norway  it  is  intended  to  run  the  line 
to  Christiana,  the  capital  of  Norway,  and  from  thence  branches  to 
Copenhagen  and  Stockholm.  The  Danish  government  has  bound  it- 
self to  furnish  proper  connexions  with  the  governments  on  the  con- 
tinent and  Great  Britain.  Treaties  with  the  Emperor  of  Russia  con- 
template the  extensi«)n  of  the  line  from  Stockholm,  in  Sweden,  to  St. 
Petersburgh,  across  or  along  tlie  coast  of  Finland.  By  the  construc- 
tion of  this  section  America  will  be  able  to  transmit  intelligence  direct 
to  Russia,  and  thu6  establish  most  intimate  relations  between  the 
subjects  of  the  Czar  and  the  sovereigns  of  the  United  States. 

Leaving  St.  Petersburg,  Mr.  Shaffner  proposes  to  run  his  line  to 
Moscow,  or  connect  at  the  latter  place  witn  the  imperial  lines  already 
in  operation — from  thence  to  Kazan,  across  the  Bral  Mountains,  into 
Asia,  passing  through  Omsk,  Kolivan,  Kansk,  Oudinsk,  to  Irkoutsk, 
near  Ijake  Baikal.  This  is  near  the  great  tea  country  in  Chinese  Tar- 
tary,  from  whence  the  Russian  tea  is  brought  overland  on  wagons. 
The  trade  in  this  tea,  which  is  said  to  be  the  best  in  the  world,  is  very 
large,  and  the  telegraph,  it  is  supposed^  will  tend  to  increase  it  mate- 
rially. 

From  Irkoutsk  it  is  intended  to  run  the  line  to  the  sea  of  Ochotsk, 
either  north  the  Takoutsk,  or  south  with  the  Amour  river,  and  thence 
along  the  coast  of  the  sea  of  Ochotsk  to  lamsk,  and  across  the  Gulf 
to  Cape  Utkoloka,  Kamschatka,  and  thence  along  the  Aleutian  isles 
to  Aliaska  peninsula,  or  Cooke's  inlet,  in  North  America.  From  this 
point  the  line  will  be  run  along  the  Pacific  coast  to  Oregon,  and  south 
to  San  Francisco,  California.  This  range  is  entirely  south  of  the  lati- 
tude of  St.  Petersburgh,  and  in  fact  the  line  can  be  carried  around  by 
Behring's  Straits,  and  be  south  of  the  Arctic  circle. 

From  San  Francisco  Mr.  ShaflFner  proposes  to  run  the  line  along  the 
best  route  to  the  Salt  Lake,  Santa  Fe,  and  thence  to  the  western  boun- 
dary of  Missouri,  where  it  will  intersect  the  existing  section  of  the 
California  line,  built  by  him  a  few  years  ago.  Joining  the  great  lines 
in  America,  the  earth  will  be  girdled  with  one  continuous  and  unbro- 
ken flame  of  electric  light. 

The  consummation  of  this  great  enterprise  will  be  productive  of 
consequences  which  the  human  imagination  strives  in  vain  to  realize. 
It  will  enable  us  to  communicate  daily  with  every  civilized  nation  on 
the  face  of  the  globe,  and  many  not  so  civilized  ;  for,  as  soon  as  po&- 
sible  after  the  completion  of  the  main  trunk,  branch  lines  will  be  ex- 
tended to  Japan,  Pekin,  Nankin,  Canton,  and  other  cities  of  China. 

We  are  informed  by  Mr.  ShaflFner  that  he  expects  but  little  trouble 
in  maintaining  the  line  through  Russia  in  Europe,  in  Asia,  or  Ame- 
rica. The  roads  are  good  and  well  improved  ;  the  climate  is  most  fa- 
vorable for  the  enterpise — and  with  the  aid  of  the  Emperor  he  thinks 
there  will  be  no  formidable  hindrance.  The  military  system  is  very 
periect  throughout  the  empire,  and  will  constitute  an  ample  guaran- 
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tee  against  any  troubles  which   telegraphic  science  cannot  provide 
against. 

In  the  negotiations  of  Mr.  Shaffner  in  Europe  he  has  been  singu- 
larly fortunate,  and  his  efforts  have  been  crowned  with  flattering  suc- 
cess. Depending  upon  his  energy,  he  has  succeeded  where  the  most 
skillful  diplomats  have  failed.  He  informs  us  that  he  had  one  great 
element  of  strength,  that  was,  he  was  an  American,  His  Majesty  the 
King  of  Denmark  intimated  to  him  that  he  would  not  have  consid- 
ered the  proposition  had  it  come  from  a  citizen  of  any  other  nation  ; 
but  he  informed  Mr.  Shaffner  that  he  granted  the  patents  under  the 
belief  that  there  were  "no  obstacles  in  nature  that  could  be  a  barrier 
against  the  genius  and  enterprise  of  his  countrymen." 

[From  the  New  Orleans  Crescent.] 

A  WORLD  GIRDLB. 

"It  is  singular  to  notice  how,  in  the  history  of  the  world,  almost 
every  great  achievement  of  science  has  been  at  some  time,  long  pre- 
vious to  its  discovery,  prefigured  and  prophesied  by  the  pen  of  genius  ; 
has  been  foretold  and  partially  described  in  fable,  romance,  or  poetry ; 
for  truly  great  minds  live  always  in  advance  of  their  own  age,  and 
are  chiefly  great  in  that  they  see  as  probable  and  possible  those  things 
which  to  all  other  men  are  chimeras.  Hardly  any  of  the  great  inven- 
tions of  the  world  but  have  been  more  or  less  fully  and  accurately  pic- 
tured centuries  before  they  were  made  practicable.  Thus  the  winged 
wonders,  which  Ariosto  and  Spencer  delighted  in  creating,  now  fly 
through  the  air  as  balloons,  or  thunder  over  the  earth  as  locomotives, 
or  plough  the  deep  as  steamships, 

"Steadying  with  apright  keel " 

against  wind  and  wave.     Things  that  were  the  fables  of  a  past  age 
are  the  facts  of  the  present,  and  what  were  once  dreams  have  become 
realities. 
In  the  Midsummer  Night's  Dream,  Shakspeare  makes  Pwci  say : 

**  I'll  put  a  girdle  round  about  the  earth 
In  forty  minutes." 

It  is  in  proof  of  our  statement  that  an  American  citizen  of  the  pres- 
ent day  is  engaged  in  receiving  subscriptions  and  making  arrange- 
ments to  perform  actually  what  Shakespeare  faintly  foreshadowed,  and 
to  accomplish  that  which,  if  it  had  been  advocated  a  century  ago, 
would  have  constituted  sufficient  grounds  for  a  writ  de  lunatico  inqui- 
rendo  against  the  enthusiast.  Thus  the  fancies  and  fables  of  genius 
render  themselves  the  facts  of  after-time. 

This  world-girdling  scheme  to  which  we  have  referred  is  not  de- 
pendent upon  any  new  discovery  in  science,  and  is  actually  but  the 
extension  of  our  present  telegraph  system.  But  such  an  extension! 
It  contemplates  bringing  us  into  neighborly  converse  and  propinquity 
with  those  inhabitants  of  the  antipodes  that  are  far  deeper  under  our 
feet  than  any  artesian  wells  ever  sunk  or  to  be  sunk ;  it  contemplates 
daily  mails  from  the  great  tea  countries  of  Chinese  Tartary  and  regu- 
lar news  from  the  Faroe  Islands  and  Cooke's  Inlet.     It  is  more  grand 
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and  gigantic  in  its  proportions  than  any  scheme  of  the  present  day, 
and  seeks  to  tie  together,  in  commercial  and  friendly  relations,  the 
whole  civilized  world.  If  completed  as  contemplated,  the  reader  in 
this  city  will  be  able  each  morning  to  peruse  the  records  of  yesterday's 
proceedings  on  the  Bourse,  the  publications  of  the  papers  in  St.  Pe- 
tersburgh,  the  successes  of  the  armies  in  China,  the  news  at  Honolulu, 
and  the  state  of  the  weather  in  Greenland.  It  will  girdle  the  world 
like  a  new  equator,  and  make  cancer  and  Capricorn  mere  figments  of 
a  fool's  brain. 

The  Columbus  of  this  telecrraphic  feat  contemplates  starting  from 
the  coast  of  Labrador  and  laying  an  unbroken  wire,  five  hundred 
miles  in  length,  among  the  walrusses  and  whales  of  the  North  Sea,  to 
Greenland.  The  wire  will  cross  Greenland  and  stretch  again  east- 
ward to  the  Faroe  Islands,  from  whence  it  will  reach  the  continent  in 
the  vicinity  of  Bergen,  in  Norway.  Thence,  sweeping  on  towards  the 
circumference  of  the  globe,  the  wire  will  reach  Stockholm,  and  coast 
along  Finland  to  St.  retersburgh.  Leaving  the  city  of  the  Czar,  it 
will  run  to  the  Ural  Mountains,  leap  across  them  into  Asia,  pass 
through  the  provinces  of  Omsk,  Oudinska,  Kansk,  Kolivan,  and  the 
great  tea  country  of  Chinese  Tartary,  stretch  away  to  the  sea  of 
Ochotsk  and  across  the  gulf  to  Kamschatka,  thence,  along  the  Aleu- 
tian Islands  to  Cooke's  Inlet,  in  North  America.  Then,  running 
down  the  Pacific  coast  to  Oregon  and  San  Francisco,  the  line  will 
strike  to  the  east  by  the  Salt  Lake  or  Santa  Fe  and  touch  civilization 
at  the  western  boundary  of  Missouri. 

This  gigantic  scheme  for  crossing  oceans,  and  islands,  and  conti- 
nents; for  bringing  savage  and  civilized  nations  into  daily  communi- 
cation; for  outstripping  the  winds  and  annihilating  time;  for  gird- 
ling the  globe  with  one  uninterrupted  fiame  of  electric  fire,  is  not  a 
scheme  only,  but  a  practical  plan,  towards  the  accomplishment  of 
which  treaties  and  agreements  nave  already  been  made,  for  the  fulfil- 
ment of  which  scientific  men  are  now  daily  laboring.  A  few  years 
time  is  expected  to  see  its  accomplishment  in  full,  and  the  present 
year  is  looked  forward  to  as  suflScient  for  a  connexion  with  Europe. 
The  mind  refuses  to  take  in  at  once  all  the  consequences  of  so  grand 
an  enterprise.  American,  European,  and  Asiatic  interests  would  be 
joined,  and  the  great  occurrences  of  one  day,  in  this  country,  would 
be  known  to-morrow  in  the  capitals  and  remote  provinces  of  the 
whole  world,  as  would  their  day's  business  be  published  here.  The 
scheme  is  worthy  of  our  go-ahead  countrymen,  to  whom  there  is  not 
known  any  such  word  as  fail. 

Shakspeare's  strange  prophecy  grows  to  its  fulfilment,  and  the 
telegraph  will  yet  do  what  Puck  promised  to  accomplish. 

[From  The  Portland  Argus,'] 

THE    TELEORAPH. 

The  magnetic  telegraph  is  among  the  most  important  and  won- 
derful inventions  of  modern  times.  Since  1774,  when  Le  Sage,  a 
Frenchman,  made  the  first  known  attempt  to  render  electricity  avail- 
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able  for  the  transmission  of  intelligence,  there  have  been  almost  con- 
stant experiments  to  effect  this  desirable  result.  From  1820  to  1850, 
DO  less  than  sixty-three  varieties  of  telegraph  were  invented,  of  which 
only  those  of  Morse,  Bain,  and  House,  are  much  in  use.  In  1832, 
Professor  Morse,  an  American,  commenced  his  experiments  for  an 
electro-magnetic  telegraph,  and  was  able  publicly  to  announce  his  in- 
vention in  1837.  Upon  his  petition.  Congress  appropriated  $30,000, 
to  test  the  practical  advantages  of  the  invention,  and  in  1844  the 
first  line,  from  Washington  to  Baltimore,  (40  miles,)  was  established 
and  put  in  operation.  During  the  succeeding  year,  1845,  this  line 
was  extended  eastward  to  Philadelphia,  New  York,  and  Boston.  The 
line  was  constructed  by  stretching  copper  wires  upon  posts  from  15  to 
20  feet  high,  and  placed  at  distances  from  12  to  15  rods  apart'.  The 
high  cost  of  copper  wire  has  caused  it  to  be  superseded  by  that  of  iron, 
the  latter,  however,  must  be  six  times  heavier  than  the  copper,  to  af- 
ford equal  constructing  power.  About  260  pounds  of  iron  wire  are 
required  to  the  mile,  which,  with  posts,  labor,  &c.,  make  the  cost  of 
constructing  an  ordinary  telegraph  about  $150  per  mile. 

Later  experiments  tend  to  show  that  wire,  or  a  rod  of  iron,  from  three 
to  five  eighths  of  an  inch  in  thickness,  and  weighing  a  ton  to  the  mile, 
possesses  very  decided  advantages  over  the  smaller  wire.  It  is  less 
liable  to  be  broken,  and  the  mass  of  metal  gives  free  passage  to  elec- 
trical currents,  without  insulation,  and  without  being  interrupted  by 
the  hardest  rains.  It  is  not  sensibly  affected  by  rust,  and  considering 
the  less  amount  of  repairs  required,  the  rods  are  but  little  more  costly 
than  small  wires.  The  rods  will  undoubtedly  be  found  to  be  vastly 
superior  for  lines  through  a  wild  country,  a?  from  the  valley  of  the 
Mississippi  to  California. 

The  average  performance  of  the  Morse  instruments  is  said  to  be 
from  8,000  to  9,000  letters  per  hour,  and  the  usual  charge  is  twenty- 
five  cents  for  ten  words  or  less,  for  the  distances  of  one  hundred 
miles. 

The  amount  of  business  which  can  be  done  on  one  of  these  lines  is 
iqamense.  As^n  example,  it  is  stated  that  154,514  messages  were 
sent  over  the  line  from  New  York  to  Washington  in  six  months,  for 
which  $68,499  23  were  paid.  It  may  be  safely  stated,  that  from  500 
to  1,000  messages  can  be  sent  and  received  over  a  single  line  in  a  day. 

Besides  the  ailvantages  of  the  telegraph  to  business  men  for  private 
correspondence,  there  is  the  more  important  public  benefit  which  it 
affords  for  communicating  intelligence  through  the  newspaper  press. 
By  its  aid,  the  Portland  papers  are  usually  enabled  to  publish  all  the 
important  foreign  and  domestic  news  as  early  as  those  of  Boston  and 
New  York.  The  proceedings  of  Congress  appear  in  the  morning  pa- 
pers of  Portland,  just  as  early  as  those  of  Washington,  where  Congress 
sits.  These  advantages,  which  the  public  thus  derive,  can  hardly  be 
over  estimated,  although  they  seem  to  be  lightly  valued. 

Newspapers  are  expected  to  be  furnished  at  the  old  prices,  notwith- 
standing the  largely  increased  cost  of  publishing  them,  arising  from 
the  advanced  prices  of  labor  and  material,  in  addition  to  the  heavy 
expenses  of  the  telegraphic  communications. 

Tne  cost  of  despatches  to  the  New  York  associated  press  is  $64,000 
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per  year.  Yet  the  advantages  of  the  telegraph  so  overhalance  the 
outlays  it  requires  that  it  has  extended  with  wonderful  rapidity. 

In  1853,  there  were  in  operation  in  this  country  and  in  Europe, 
27,168  miles  of  telegraph,  without  reckoning  the  lines  then  in  process 
of  construction  in  Austria,  Russia,  Spain,  Bavaria,  and  some  other 
States,  and  16,735  miles  of  this  were  in  the  United  States.  The  ag- 
gregate length  of  lines  now  constructed  and  in  operation  can  scarcely 
fall  short  of  40,000  miles — more  than  half  of  which  is  in  this  country. 

A  submarine  cable  across  the  English  channel  from  Dover  to  Ostend, 
connects  Great  Britain  with  the  continent  of  Europe,  and  places  most 
of  her  principal  capitals  in  telegraphic  communication  with  each  other. 
Lines  are  also  progressing  toward  India  and  Africa,  and  the  Crimea. 
In  this  country,  some  eighty  lines  form  a  net-work  of  wires  connecting 
nearly  all  important  points  upon  the  Atlantic  side  of  the  continent ; 
and  it  is  now  seriously  contemplated  to  connect  this  Atlantic  system 
with  the  Pacific  coast,  by  means  of  a  direct  line  across  the  country. 

But  this  is  not  all.  The  telegraph  is  not  only  thus  rapidly  creeping 
over  the  two  continents,  bringing  their  extreme  points  in  hourly 
communication  with  each  other,  but  strenuous  efibrts  are  being  made 
to  connect  these  two  systems  of  telegraph  by  a  line  running  from  one 
to  the  other ;  and  thus  to  girdle  the  earth  with  the  lighfning  mes- 
sengers. 

There  are  two  projects  for  accomplishing  this  result.  One  proposes 
to  connect  the  eastern  point  of  Newfoundland  with  the  western  point 
of  Ireland  by  a  submarine  cable,  running  directly  across  the  ocean 
between  them.  The  distance  is  1,800  miles,  and,  allowing  for  slack  of 
cable,  would  require  a  wire  2,500  miles  in  length. 

Kecent  soundings  have  showed  that  there  is  not  a  great  depth  of 
water  between  these  points  ;  that  the  bed  of  the  ocean  is  not  swept  by 
currents,  and  that  it  is  otherwise  favorable  to  the  security  of  the  wirei^, 
and  to  the  feasibility  of  putting  them  down.  The  gi*eat  obstacle  to  the 
aucceta  of  thia  project  ia  the  acientific  fact,  that  the  electric  current  ia 
arreaied  in  it^  tranait  through  long  aubmarine  or  aubterranean  wirea. 
The  greatest  length  of  submarine  and  subterranean  ^re  ever  yet  ex- 
perimented upon  isthe  Mediterranean  teleorraph  cable,  which  is660  miles 
in  length,  and  has  been  successfully  operating.  Until  some  remedy 
is  found  (and  the  scientific  are  now  actively  in  search  for  it)  for  the 
exhaustion  of  the  galvanic  current  by  transmission  for  long  distances, 
under  ground  or  under  water,  the  project  of  aending  meaaagea  under 
ocean  upon  a  conducting  toire  2,500  mileain  lengthy  mtiat,  ao  far  aa  toe 
are  able  to  judgcj  be  deemed  impracticable.  Future  discoveries  may 
render  it  possible. 

The  other  project  preaenta  no  inauperable  obatade,  thai  we  can  diacover. 
It  proposes  to  run  a  line  from  the  northern  point  of  this  continent  to 
Greenland,  thence  to  Iceland,  thence  to  the  Faroe  Isles,  thence  to 
Norway  ;  or  from  the  Faroe  Isles  to  the  Orkney  Isles,  and  thence  to 
North  Scotland.  The  longest  water  space  by  this  route  is  from  America 
to  Greenland,  estimated  at  500  miles.  It  certainly  does  not  exceed 
660  miles,  the  distance  which  the  magnetic  current  has  already  been 
made  to  operate. 

The  projectors  of  this  line  have  been  engaged  for   some  time   in 
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experimenting  with  a  view  to  its  construction,  and  have  f.erfected 
negotiations  for  the  right  of  way,  in  part,  at  least,  and  are  still  actively 
and  confidently  prosecuting  the  work. 

Tal.  P.  ShaJBToer,  esq.,  has  recently,  through  the  press,  warmly 
enlisted  the  puhlic  in  favor  of  this  magnificent  enterprise,  and  inspired 
the  hope  that  it  will  ere  long  he  accomplished. 

What  a  result !  The  earth  encircled  by  a  telegraphic  wire,  and  its 
remotest  inhabitants  brought  in  hourly  communication  with  each 
other  I  Stupendous  achievement,  indeed  I  Its  beneficial  results  in 
harmonizing  and  humanizing  the  great  family  of  man,  and  elevating 
them  into  one  brotherhood;  cannot  be  estimated  or  appreciated.  We 
can,  however,  in  a  measure  appreciate  the  advantage  of  reading,  in 
onr  morning  papers,  an  account  of  all  the  important  events  which 
transpire  in  the  world,  during  the  previous  day,  as  we  now  read  those 
of  the  extreme  south  or  west. 

[From  the  Kentucky  RiJleS\ 

On  our  first  page  will  be  found  an  article  from  the  New  York 
Pofi^  in  reference  to  Tal.  P.  8haffner*s  grand  project  of  belting  the 
earth  with  an  electric  telegraph. 

Mr.  Sbaffoer,  as  the  Post  informs  us,  has  demonstrated  beyond 
question  that  the  scheme  is  practicable;  and  the  fact  that  Tal.  P. 
Shafi'ner  is  at  the  head  of  this  magnificent  enterprise  is  a  sufficient 
guaranty  for  its  complete  success. 

What  a  bold,  what  a  splendid  achievement  in  science  !  The  earth 
bound  up  in  a  net  of  iron  nerves,  difiusing  intelligence  to  its  remotest 
corners,  and  lighting  up  the  world  in  a  blaze  of  electric  glory.  Truly 
this  will,  if  accomplished,  be  regarded  as  the  proudest  victory  of 
genius. 

[Frxym  the  Boston  Traveller,'] 

A  GIRDLE  ROUND  THE  GLOBE. 

Tal.  p.  8hafi*ner,  esq.,  the  editor  of  the  American  Telegraphic 
Magazine,  has  just  returned  from  his  expedition  to  Europe,  where  he 
has  been  making  arrangements  for  the  construction  of  an  electric  tele- 
graph around  the  world.  One  great  object  of  his  visit  was  to  nego- 
tiate with  the  Danish  government  for  the  exclusive  right  to  lay  a  line 
over  Greenland,  Iceland,  the  Faroe  Isles,  and  Denmark,  for  the  term 
of  one  hundred  years,  and  the  acquisition  of  similar  rights  over  Nor- 
way, Sweden^  and  Russia. 

The  scheme  is  a  bold  one,  and  is  certainly  large  enough  for  any 
capacity.  The  route  the  wire  is  to  take  is  already  sketched :  Starting 
from  the  coast  of  Labrador,  the  width  of  the  sea  to  Greenland  is  about 
five  hundred  miles.  From  the  point  of  lauding  the  line  is  to  extend 
underground  around  Cape  Farewell,  to  a  point  on  the  east  coast  of 
Grreenland,  favorable  for  a  submarine  connection  with  Iceland.  A 
subterranean  line  across  the  eastern  coast  of  that  island  will  connect 
with  a  submarine  wire  to  the  Faroe  Isles,  and  thence  to  Norway.    By 
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this  route  there  will  be  no  submarine  section  of  more  than  five  hm 
dred  miles.  Treaties  with  the  Emperor  of  Russia  contemplate  tl 
extension  of  the  line  from  Stockholm,  in  Sweden,  to  St.  Petersburg] 

Mr.  Shaffner  proposes  to  run  his  line  to  Moscow,  and  thence  in 
Asia,  piercing  Cninese  Tartary,  extending  to  the  Sea  of  Ochotsk,  ai 
by  the  way  of  Kamschatka,  reaching  Cooke's  Inlet  in  North  Americ 
From  this  point  the  line  will  be  run  along  the  Pacific  coast  to  Orego 
and  south  to  San  Francisco,  California,  &c.,  &c. 

Joining  the  great  lines  in  America,  it  is  eloquently  remarked  th 
^^the  earth  will  thus  be  girdled  with  one  continuous  cmd  unbroken  flame 
electric  light." 


35th  Congbkb,  )  SENATE.  (  Mis.  Doo. 

IstSemion.      J  )    No.  264. 


RESOLUTIONS 

OP  THE 

LEGISLATURE  OF  THE  STATE  OF  NEW  YORK, 

BSLATIVB   TO 

The  Pacific  BaUroad. 


Mat  19, 1858.— Ordered  to  lie  on  the  table  and  be  printed. 


CONCURRENT  RESOLUTIONS  relative  to  Pacific  Railroad. 

Resolved f  (if  the  aesembly  concur,)  That  our  senators  and  representa- 
tives in  Congress  be  requested  to  vote  for  thtf  Pacific  Railroad  bill 
iDtrodnced  by  honorable  John  S.  Phelps,  of  Missouri,  or  some  bill 
based  upon  the  principles  of  said  bill. 

Resolved  J  [if  the  assembly  concur ,)  That  the  governor  be  requested  to 
transmit  a  copy  of  these  resolutions  to  our  senators  and  representatives 
in  Congress. 

Statb  of  New  York, 
In  Senate,  March  29,  1858. 

These  resolutions  were  duly  passed. 
By  order. 

8.  P.  ALLEN,  Clerk. 

State  op  New  York, 
In  Assembly f  April  15,  1858, 
These  resolutions  were  duly  passed. 
By  order. 

D.  WILSON,  Clerk. 


35th  Consbesb,  )  SENATE.  ( Mis.  Due. 

Itt  Session.      )  t  ^o-  265. 


RESOLUTIONS 

OP  THB 

LEGISLATURE  OF  THE  STATE  OF  NEW  YORK, 


▲GAIIIST 


The  enadment  of  any  law  which  may  remove  the  charge  of  the  light-ho^Ase 
system  from  the  custody  of  the  present  Board. 


Mat  19,  1858.— Ordered  to  lie  on  the  table  and  be  printed. 


STATE  OF  NEW  TORK. 


In  Senate,  AprU  9,  1858. 

Besolvedj  (if  the  assembly  concur^)  That  the  people  of  this  State 
repose  full  confidence  in  the  professional  skill  and  integrity  of  the 
present  Light  House-Board ;  and 

Besdvedf  That  our  senators  and  representatives  in  Congress  be 
requested^  to  oppose  the  passage  of  any  bill  which  may  remove  the 
charge  of  the  light-house  system  from  the  custody  of  the  present 
Board. 

Besolvedf  That  the  governor  be  requested  to  transmit  the  foregoing 
to  our  senators  and  representatives,  to  the  President  of  the  United 
States,  and  the  governors  of  the  several  States. 

Passed. 

By  order. 

S.  P.  ALLEN,  aerk. 

In  AssEBiBLY,  AprU  15,  1858. 
Passed. 

By  order. 

D.  WILSON,  Clerk. 


36th  CoNQKBas, )  SENATE.  { Mis,  Doc. 

\a  Session.    \  I  No.  266. 


LETTER 

PROM   THB 

COMMISSIONER  OF  THE  GENERAL  LAND  OFFICE, 

BEOOmONDUlO 

Augmented  rates /or  mrveying  pvfAic  lands  in  Washington  Territory. 


Mat  27,  1868.— Ordered  to  be  printed,  to  accompany  Bill  S.  No.  329. 


Genbral  Land  Office,  May  14,  1858. 
Sir  :  In  reply  to  your  interrogatory  of  the  12th  instant,  under  the 
third  head :  '^  Does  the  public  service  require  the  passage  of  an  act  aug- 
menting  the  rates  for  surveys  in  Washington  Territory,  and  if  so, 
what  increase  would  you  recommend?"  I  have  the  honor  to  state  that 
the  increase  upon  the  present  rates  should  be  as  follows  : 

For  surveying  base,  principal  meridian  and  standard  parallel  lines, 
at  a  rate  not  exceeding  twenty-eight  dollars  per  mile ;  and 

For  surveying  township  and  section  lines,  not  exceeding  $15   per 
mile. 

And  I  would  suggest  that   the  compensation   should  take  effect 
from  the  Ist  July  next,  instead  of  taking  effect  at  the  passage  of  the 
act,  as  contemplated  by  the  bill  to  authorize  augmented  rates,  which 
is  herewith  returned  to  you. 
I  have  the  honor  to  be,  very  respectfully,  &c., 

THOS.  A.  HENDRICKS, 
Commissioner. 
Hon.  Chas.  E.  Stuart, 
Chairman  Committee  on  Public  Lands  y  Senate  United  States. 


Washington,  May  21,  1858. 

8iR :  Washington  Territory^  west  of  the  Casoades,  is  more  difficult 
to  survey  than  California  or  Oregon^  and  the  rates  of  labor  are  higher 
than  in  California.  It  will  be  impossible  to  prosecute  the  surveys 
with  vigor  with  the  present  prices.  Most  of  the  surveyors  have  lost 
money,  and  they  have  surveyed  the  most  practicable  portions  of  the 
country.  The  chief  difficulty  is  the  immense  forest  growth.  The 
land  is  good  and  desirable  for  farming. 
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The  reports  of  the  surveyor  general  of  Washington  Territory  from 
year  to  year  have  urged  strenuously  the  increase  of  the  rates  as  the 
indispensable  condition  to  the  prosecution  of  the  surveys  with  any 
vigor.     I  give  below  official  testimony, 
very  truly  and  respectfully, 

ISAAC  I.  STEVENS. 
Hon.  C.  E.  Stuart, 

Chairman  of  the  Senate  Committee  on  Pvhlic  Lands. 


Extract  from  the  report  of  the  Commiaeioner  of  the  Oeneral  Land  Office 
for  1857,  {page  94,  An.  Vol.) 

"  That  officer"  (referring  to  the  surveyor  general  of  Washington 
Territory)  "renews  the  r'^commendation  of  increase  in  mileage  to 
deputy  surveyors,  to  indemnify  them  for  the  obstacles  encountered  in 
the  density  of  timoer,  high  wages,  and  cost  of  transportation  of  supplies. 

"  These  facts  considered,  and  in  view  of  the  remoteness  of  this  sur- 
veying district  from  commercial  communities,  his  recommendation  is 
concurred  in,  with  the  suggestion  of  increase  also  in  his  compensation." 


Copy  of  a  letter  from  the  Commissioner  of  the  Oeneral  Land  Office^  Feb- 
ruary 12,  1858,  to  Isaac  I.  Stevens^  recommending  an  increase  of  the 
rates  for  surveying  the  public  lands. 


m 


"  General  Land  Office,  February  12,  1858. 

•  Sir  :  I  have  the  honor  to  acknowledge  the  receipt  of  your  letter  of 
the  3d  ultimo,  bearing  upon  the  subject  of  the  increase  of  the  per- 
mileage  for  the  surveys  of  the  public  lands  in  Washington  Territory, 
and  requesting  for  a  draught  of  a  bill  which  would  emoody  the  views 
in  support  of  the  recommendations  of  this  office  in  its  annual  report. 

"  In  reply,  I  have  to  say,  that  the  recommendation  was  based  upon 
representation  made  to  this  office  from  the  surveyor  general,  and  a 
memorial  of  the  legislature  of  Washington  Territory  to  Congress, 
praying  for  an  increase  of  the  price  allowed  per  mile  for  surveying  the 
public  lands  of  Washington  Terrritory,  the  purport  of  which  is,  that 
the  present  prices  authorized  by  law  are  inadequate,  owing  chiefly  to 
'  the  high  price  of  labor,  difficult  features  of  the  country  to  be  surveyed, 
the  losses  sustained  on  previous  contracts  by  deputy  surveyors  in  the 
regions  of  the  country  much  rftore  favorable  than  those  left  to  be  sur- 
veyed; and  that  unless  the  price  of  $12  per  mile  for  surveying  town- 
ship and  section  lines  is  increased  to  $20,  and  that  of  $20  and  $25  per 
mile  for  base^  meridian,  and  standard  parallel  to  $30  per  mile,  the 
surveys  in  Washington  Territory  cannot  be  prosecuted. 

*^The  inadequacy  of  the  existing  per  mileage  for  surveys  in  Wash- 
ington Territory  has  been  the  subject  of  repeated  representations  to 
this  office  by  the  surveyor  general  of  that  district. 

*'  From  the  report  of  the  surveyor  general,  as  aforesaid,  it  appears 
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that  within  the  scope  of  the  Buryeying  district  limited  on  the  east  hy 
the  Cascade  mountains,  and  on  the  west  hy  the  Pacific  ocean  and 
Puget's  Sound,  the  pnhlic  lands  of  easy  access  have  been  already  sur- 
veyed at  the  existing  rates,  and  with  losses  on  the  part  of  deputy 
Burveyors ;  that  in  order  to  extend  the  surveys  farther  north  on  both 
sides  of  the  Puget's  Sound,  in  the  localities  presenting  difficulties  of 
great  moment,  on  account  of  immense  undecayed  trunks  of  prostrated 
nrs  and  cedars,  and  of  dense  forests,  rendering  the  supply  of  provi- 
Bions  practicably  on  the  backs  of  men  only,  therefore  this  office, 
with  the  view  of  encouraging  the  settlements  which  are  being  made 
in  those  remote  regions  of  the  country,  and  to  insure  adequate  remu- 
neration to  the  surveyors  who  risk  their  costly  outfits  and  their  lives 
in  exploring  and  brmging  to  the  notice  of  the  government  the  re- 
sources and  capabilities  of  hitherto  un visited  public  domain,  would 
suggest  the  propriety  of  increasing  the  rates ;  and  in  accordance  with 
your  desire,  I  herewith  enclose  a  draught  of  a  bill  for  that  purpose, 
for  such  use  as  you  may  deem  proper  to  make  of  it. 

"1  have  the  honor  to  be,  very  respectfaUy,  your  obedient  servant, 

^^THOS.  A.  HENDRICKS, 
^^Commisaiofier, 

"Hon.  Isaac  I.  Stevens, 

^^  House  of  JSqyreaentatives.'* 


Extract  from  the  surveyor  general's  cmnual  report^  Washington  Terri" 
torpj  1856 — (Annual  Report  of  Commissioner  of  the  Oeneral  Land 
Office^  pages  216  and  217,  1856) — describing  the  appearance  of  the 
country. 

"  The  thorough  scouring  of  the  forests  lying  between  Puget's  Sound 
and  the  Cascade  mountains  developed  large  bodies  of  excellent  land, 
and  some  small  prairies,  but  the  general  character  of  the  country  is 
unbroken  forests  of  the  greatest  magnitude  of  vegetation.  Firs,  ad- 
mirably adapt.od  for  masts  and  spars ;  cedars,  frequently  ten  feet  in 
diameter  and  two  hundred  feet  high,  and  an  undergrowth  of  shrubs 
bearing  edible  and  not  unfrequently  delicious  berries,  which  consti- 
tute a  considerable  part  of  the  food  of  the  aborigines.  The  ferns,  la- 
camas,  and  other  plants,  produce  edible  roots ;  and  the  numerous 
rivers,  tf^king  their  rise  upon  the  western  slope  of  the  Cascades,  and 
flowing  eastward  to  Puget's  Sound,  abound  in  excellent  salmon. 

"  In  my  estimates  heretofore  forwarded  I  have  affixed  a  price  for 
the  extension  of  the  meridian  and  standard  parallel  lines,  and  the 
township  and  subdivisional  lines,  some  twenty-five  or  thirty  per  cent. 
above  the  rates  now  allowed  by  law,  as  the  few  prairies  of  any  extent, 
not  occupied  or  claimed  by  foreign  corporations,  are  already  surveyed. 
I  am  convinced  that  honest  and  capable  deputy  surveyors  cannot  find 
remunerative  occupation  for  their  labor  in  the  country  now  occupied 
by  settlers  upon  either  shore  of  the  Sound.  As  all  articles  command 
a  greater  price  than  in  California  or  Oregon,  and  the  exceeding  diffi- 
culty of  the  country  prevents  provisions  being  transported,  except  on 
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men's  shoulders,  (horses  not  being  able  to  get  over  the  immense  nn- 
decayed  trunks  of  firs  and  cedars,)  the  cost  of  making  surveys  in 
Washington  Territory,  in  the  forests,  at  least,  is  greater  than  in  any 
other  part  of  the  United  States." 


Copy  of  a  memorial  from  the  legislature  of  the  Territory  of  Washing- 
ton for  an  increase  of  the  prices  allowed,  per  mile,  for  surveying  the 
public  lands  of  Washington  Territory : 

_—         *  

^  ^  To  the  Jumordble  the  Senate  and  Howe  of  Representatives  of  the  United 

States  in  Congress  assembled: 

^^  Your  memorialists,  the  legislative  assembly  of  the  Territory  of 
Washington,  would  respectfully  call  your  attention  to  the  fact,  that,  in 
consequence  of  the  high  price  of  labor,  and  the  exceedingly  difficult 
nature  of  the  territory  now  to  be  surveyed  in  this  Territory,  it  is  im- 
possible for  the  surveyor  general  to  procure  deputies  to  undertake  the 
work,  inasmuch  as  the  contracts  heretofore  executed  have  not  only 
utterly  failed  to  remunerate  the  contractors,  but  have  resulted  in  the 
ruin  of  some  of  our  most  industrious  and  enterprising  citizens  ;  thus 
demonstrating  the  fact,  most  conclusively,  that  the  surveys  cannot  be 
made  for  the  prices  now  allowed  by  law. 

^^Tour  memorialists  would,  therefore,  most  respectfully  ask  that 
the  laws  be  so  amended  that,  for  all  meridianal  and  standard  parallel 
lines,  the  sum  of  thirty  dollars  per  mile  be  allowed  ;  and  for  all  town- 
ship and  subdivisional  lines,  the  sum  of  twenty  dollars  per  mile  be 
allowed  ;  and  that,  as  an  act  of  justice  to  those  who  are  now  suffering 
in  consequence  of  losses  sustained  in  the  manner  before  alluded  to, 
make  provision  for  the  indemnification  of  the  same. 

'^A.  A.  DENNY, 
"  SpeaJcer  of  the  House  of  Representatives. 

''  Passed  January  9,  1856. 

"SETH  CATLIN, 
* '  President  of  the  Council. ' ' 


Price  of  surveys  in  California^  per  mile. 

Standard  lines Jl5 

Subdividing  into  townships 14 

Sectioning..  * 12 

Present  rates  in  Oregon  and  Washington. 

Standard,  parallels,  and  meridians 20 

Township  and  subdivision  lines , 12 

Proposed  raies  in  Washington. 

Base,  principal  meridian,  and  standard  parallel 28 

Township  and  section  lines 15 
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A  CARGO  OF  GUANO  RECEIVED  BY  SCHUYLER 

LIVINGSTON 


IM    THE 


Barque  Evadne^  which  was  libelled  by  the  Peruvian  minister,  aoidj 
and  the  proceeds  deposited  in  the  United  States  Trust  Company,  to 
abide  the  decision  of  the  court. 


Jnrx  2, 1858 — ^Referred  to  the  Committee  on  Foreign  Relation!.    Metion  to  print  rtfened 
to  theOommittee  on  Printing. 

Jinnc  4, 1858. — Report  in  favor  of  printing  submitted,  ooneidered,  and  agreed  to. 

Nbw  York  June  1, 1858. 

Sir  :  I  notice,  by  the  papers  to-day,  that  the  Hon.  Mr.  King  had 
offered  a  resolution,  which  had  been  referred  to  the  Committee  on  Com- 
merce, to  inquire  into  the  guano  traffic  between  citizens  of  the  United 
States  during  the  recent  revolution  in  Peru. 

I  now  enclose  a  copy  of  the  examination  of  Captain  Dean,  of  the 
barque  Evadne,  of  Boston,  by  which  vessel  my  house  received  a  cargo 
of  euano.  On  the  arrival  of  the  Evadne  at  this  port  the  cargo  was 
libdled  by  the  Peruvian  minister.  An  arrangement  was  made  by 
which  the  guauo  was  sold,  and  the  proceeds  deposited  in  the  United 
States  Trust  Company,  to  abide  the  decision  of  the  court. 

It  appears  to  me  most  unwarrantable  that  parties  should  be  thus 
kept  out  of  the  funds,  and,  as  the  guano  islands  were  in  possession  of 
Greneral  Yivanco,  it  gave  parties  a  perfect  right  to  purchase  the  guano  ; 
and  hope  the  Senate  will  take  such  steps  as  will  enable  us  to  get  pos- 
session of  our  property. 

The  enclosea  will  place  you  fully  as  regards  this  matter. 

Trusting  you  will  pardon  this  liberty,  I  remain,  sir,  with  much 
respect,  your  most  obedient  servant, 

SCHUYLER  LIVINGSTON. 

Hon.  W.  H.  Seward, 

Washington, 
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united  states  circuit  court. 

The  Bepublic  of  Peru  ) 

against  > 

ScHUTLER  LIVINGH3T0N  and  Others.  ) 

Cett  and  County  op  New  York,  as : 

William  H.  Dean,  a  witness  examined  by  consent  de  here  esse  in 
the  above  entitled  cause,  being  duly  sworn,  says :  I  was  captain  of 
the  Evadne  on  her  last  voyaffe  from  the  Chincha  islands  to  the  port 
of  New  York.  I  chartered  her  in  Valparaiso  to  G^rge  Ledsmer, 
through  a  broker,  James  N.  Lewis.  I  went  consigned  to  AIsop  & 
Co.,  Valparaiso. 

The  broker  told  me,  at  the  time  of  making  the  charter,  that  it  was 
to  go  to  the  Chincha  islands  for  guano ;  there  is  nothing  to  be  got 
at  the  Chincha  islands  but  guano. 

Question.  Did  you  know,  at  the  time  of  making  this  charter, 
that  Yivanco  was  in  possession  of  the  Chincha  islands  ? 

Answer.  I  heard  that  he  was.   [Objected  to.] 

Yivanco  was  said  to  be  a  revolutionary  general ;  but  I  don't  know 
him.   [Objection.] 

I  think  it  is  usual  in  this  country  to  get  permission  from  the  Peru- 
vian government  or  other  agent  to  take  guano  from  the  Chincha 
islands ;  but  I  don't  know  anything  about  it ;  I  hever  had  a  cargo  ef 
guano  before.  [Objected.] 

Question.  Before  leaving  the  Chincha  islands,  did  you  not  hear  of 
a  revolution  going  on  on  shore.  [Objected.] 

Answer.  I  heard  the  night  I  came  away  that  there  was  trouble 
ashore.  [Objected.] 

Question.  Did  you  intend  to  leave  that  night  ? 

Answer.  I  should  have  gone  to  sea  that  night  or  the  next  day  ;  I 
was  getting  ready  for  sea  as  fast  as  I  could.  I  had  the  last  of  my 
cargo  aboard  for  twenty-four  hours  when  I  went  to  sea.  I  got  my 
anchor  up  before  or  about  midnight.  I  had  two  anchors  down.  I 
got  assistance  from  other  ships,  as  is  customary  there  for  ships  to 
assist  each  other  in  and  out.  [Objection  to  all  above  answers.] 

Question.  Were  your  hatches  battened  down  when  you  got  to  sea. 
[Objected.] 

Answer.  By  the  time  I  got  to  sea  my  hatches  were  battened  down. 
[Objected.] 

Question.  When  were  they  battened  down.  [Objected.] 

Answer.  That  night. 

Question.  Before  or  after  you  began  getting  under  weigh.  [Ob- 
jected.] 

Answer.  While  the  work  of  getting  her  under  weigh  was  going  on, 
the  hatches  were  being  battened  down. 

Question.  When  you  began  to  get  under  way,  were  your  spars 
lashed  and  deck  washed.  [Objected.] 

Answer.  No,  sir.  Some  of  my  spars  may  have  been  lashed,  but 
not  all.  I  think  the  spars  on  one  side  were  lashed,  but  not  the 
other ;  it  is  only  from  half  an  hour  to  an  hour's  job  to  lash  the  spars. 
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Qoestion.  Did  joa  not  go  oflf  a  little  sooner  than  you  intended  ? 

Answer.  I  was  to  have  gone  to  sea  the  next  morning.     [Objected.] 

Question.  When  did  you  begin  to  get  under  weigh  ? 

Answer.  After  supper,  Staturday  night  of  May  9  or  10,  1857, 
I  can't  now  say  which.  I  believe  the  paper  now  shown  me  to  be  a 
correct  copy  of  my  charter  party. 

(Taper  is  marked  for  identification  with  witness'  name  and  initials 
of  counsel.] 

Witness  oeing  cross-examined : 

Question.  Where  did  Mr.  Ledsmer  live  at  the  time  he  took  the 
charter  ? 

Answer.  At  Valparaiso. 

Question.  What  countryman  was  he  ? 

Answer.  I  think  he  was  an  Englishman. 

Question.  When  you  were  at  the  Chincha  islands  was  there  any 
United  States  government  vessel  there ;  and  if  so,  what  ? 

Answer.  There  was  the  United  States  sloop-of-war  '^  John  Adams." 

Question.  How  long  were  you  at  the  Chincha  islands? 

Answer.  Some  thirty  days,  I  think,  in  all. 

Question.  Was  the  John  Adams  there  the  whole  time  you  were 
there  ? 

Answer.  The  whole  time,  with  the  exception  of  an  interval  of  a 
week  or  so,  when  she  went  to  Callao.  She  was  there  when  I  arrived, 
and  I  left  her  there. 

Question.  Who  commanded  her  ? 

Answer.  When  I  first  arrived  Commander  Collins ;  lieutenant  com- 
mander, I  think  they  called  him. 

Question.  Who  afterwards  ? 

Answer.  Afterwards  Commander  Fairfax,  who  was  sent  out  by  gov- 
ernment. 

Question.  Was  the  commander  of  the  John  Adams  on  board  of  your 
ship  while  you  were  there  ? 

Answer.  Yes,  sir  ;  both  of  them. 

Question.  Were  you  on  board  the  John  Adams? 

Answer.  Yes,  sir  ;  I  was. 

Question.  Did  you  exhibit  your  ships  papers  and  charter  to  the 
commander  of  the  John  Adams  ? 

Answer.  Yes,  sir  ;  to  both  of  them. 

Question.  Will  you  state  what  they  said  to  you  ? 

Answer.  They  said  it  was  a  good  charter ;  thati  could  get  the  guano, 
and  that  they  would  protect  me. 

Question.  How  many  vessels  were  at  the  island  when  you  were 
there,  about  ? 

Answer.  I  think  there  were  about  160  or  170  of  all  nations. 

Question.  What  were  they  for,  and  what  were  they  doing  ? 

Answer.  They  were  getting  cargoes  of  guano. 

Question.  Was  there  anything,  as  far  as  you  know,  irregular  in 
your  manner  of  getting  the  guano  ? 

Answer.  There  was  not.     I  got  it  as  others  did. 

Question.  Was  General  Vivanco  there  when  you  were  there? 

Answer.  I  think  he  was. 
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Qaestion.  Was  he  on  board  ship  ? 

Answer.  He  was  mostly  on  hoard  his  flag  ship. 

Qaestion.  What  was  his  flag  ship  ? 

Answer.  The  steamship  "Appurrimac." 

Question.  Had  he  with  him  other  ships-of-war  ? 

Answer.  Some  five  or  six  other  small  steamers.  Vivanco  was  pointed 
out  to  me  by  my  agent  on  the  poop  of  the  ^^Appnrrimac,"  as  I  passed 
by  her  stern  in  my  boat. 

Question.  Did  you  obtain  a  clearance  from  the  Chincha  islands? 

Answer.  I  did,  sir. 

Question.  Did  you  go  with  your  agent  when  it  was  obtained  ? 

Answer.  I  did  sir. 

Question.  Where  did  you  go  ? 

Answer.  To  the  governor's  office,  custom-house,  or  whatever  they 
called  it. 

Question.  Is  the  paper  produced  that  clearance,  (paper  marked  A^ 
with  the  initials  of  consul,  dated  December  19,  1867  ?) 

Answer.  It  is. 

Question.  Do  you  remember  that  your  agent  obtained,  at  the  same 
time,  the  paper  now  produced,  (marked  B,  December  19,  1857,  with 
the  initials  of  the  consul  ?) 

Answer.  I  dent  remember  that  it  was  given  me  by  the  asent  at 
the  same  time,  but  it  was  obtained  by  the  agent  at  the  Cnindia 
islands,   and  enclosed  in  a  letter  to  Barclay  and  Livingston. 

Question.  Did  the  agent  translate  it  to  you,  and  what  did  you  un- 
derstand it  to  be  ? 

Answer.  He  did  ;  and  I  understood  it  to  be  a  certificate  that  the 
cargo  was  legally  extracted  from  the  island. 

Question.   Was  it  obtained  at  the  same  place  with  the  clearance? 

Answer.  It  was. 

Question.  The  sales  that  are  on  these  papers  (A  and  B)  were  they 
on  them  at  the  time  they  were  obtained  and  handed  to  you  at  the 
Chincha  islands  ? 

Answer.  They  were. 

Examined  by  D.  D.  Lord. 

My  agent  at  the  Chincha  islands  was  Manuel  de  Lima ;  I  found 
him  at  the  islands  when  I  arrived  there  ;  he  is  neither  a  Peruvian  nor 
Chilean — was  born  on  the  Spanish  main,  he  told  me,  but  had  lived  at 
Valparaiso  a  good  many  years.  When  I  arrived,  he  was  living  in 
the  barque  Huntington,  and  when  the  Huntington  left,  he  lived  on 
board  of  my  ship  for  a  time.  He  never  took  his  things  away  from 
my  ship  until  I  left ;  we  had  other  vessels  here  that  he  lived  in,  and 
had  built  a  little  shanty  on  the  north  island,  where  he  lived  some- 
times ;  I  never  knew  him  to  stay  over  night  at  the  shanty.  He  was 
Mr.  Ledsmer's  agent  at  the  islands,  my  consignee  there  by  Ledsmer'a 
directions. 

I  can't  remember  the  names  of  the  other  vessels  besides  the  Appur- 
rimac  ;  the  Appurrimac  had  gone  on  the  coast  when  I  left  the  islands  ; 
I  did  not  go  within  30  or  40  yards  of  the  Appurrimac  when  Vivanco 
was  pointed  out  to  me  ;  I  never  saw  him  before,  and  have  no  other 
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knowledge  of  his  being  at  the  islands  than  his  pointing  him  oat  to 
me. 

I  can't  say  how  soon  after  my  arrival  the  Appurrimac  left ;  she  was 
off  and  on  several  times  ;  she  left  the  last  time  dnring  the  week  that 
I  came  away^  but  I  can't  state  the  time. 

I  think  I  left  the  Peruvian  vessels  all  there  except  the  Appurrimac, 
and  perhaps  one  other  the  night  I  came  away  ;  they  were  there  that 
afternoon. 

I  kad  both  watches  on  deck  to  get  under  weigh — it  is  cus- 
tomary to  do  so  ;  I  went  direct  to  the  Ohincha  islands  without  stop* 
ping  at  Callao  or  Peru. 

Question.  Did  you  get  any  papers  from  the  government  other  than 
those  produced  as  exhibits  A  and  B  ? 

Answer.  I  did  not ;  the  agent  may.  [Part  in  brackets  objected  to 
by  plaintiflf  as  not  responsive.]  The  agent  delivered  to  me  no  other 
papers  than  those  referred  to. 

Question.  Why  do  you  say  the  agent  may  have  got  other  papers  ? 

Answer.  If  any  were  necessary  ;  I  did  not  see  him  get  any ;  1  think 
I  got  the  clearance  at  the  office  the  day  before  I  left,  as  I  think  I  left 
on  the  9th,  and  think  I  got  it  on  the  8th  ;  if  I  left  on  the  10th  I  got 
it  on  the  9th.  I  did  know  a  man  named  Carren,  and  did  not  know 
any  such  man  at  the  islands ;  I  could  not  tell  wbo  was  governor 
of  the  islands  can't  say  if  I  ever  saw  him. 

Mr.  de  Lima  gave  me  the  clearance  (exhibit  A)  in  the  office  on 
shore. 

Question.  Were  you  in  the  office  on  shore  when  exhibit  B  (the  cer- 
tificate) was  obtained? 

Answer.  I  cannot  say  that  I  was  ;  he  brought  it  to  me  on  board  of 
the  ship,  I  think. 

Question.  Who  brought  it  ? 

Answer.  Mr.  de  Lima. 

Question.  Was  it  not  brought  aboard  the  day  you  sailed  ? 

Answer.  I  think  it  likely. 

Question.  What  is  your  best  recollection  about  it  ? 

Answer.  I  think  it  was ;  but  cannot  say  for  certain  ;  it  was  handed 
me  with  a  letter  for  Messrs.  Barclay  &  Livingston.  I  think  I  was 
ashore  the  day  I  sailed,  but  cannot  say  for  certain. 

Question.  Did  you  see  any  trouble  while  you  were  there  ? 

Answer.  None  at  all. 

Question.  Did  not  Mr.  de  Lima  oome  to  your  ship  the  afternoon  of 
the  day  when  you  left  ? 

Answer.  I  cannot  say  ;  he  was  backwards  and  forwards. 

Question.  Who  wrote  the  letter  to  Barclay  &  Livingston  ? 

Answer.  I  don't  know  ;  he  gave  me  that  in  an  envelope,  with  the 
letter  to  Barclay  &  Livingston,  and  sealed  it  up  in  my  presence. 

Question.  Did  not  Mr.  de  Lima  write  this  letter  in  your  cabin  the 
afternoon  before  you  sailed  ? 

Answer.  I  cannot  say  ;  he  was  there  and  had  his  writing  desk,  but 
I  cannot  say  what  he  was  writing  ? 

Question.  Who  informed  you  of  there  being  trouble  on  shore? 

Answer.  I  think  Mr.  de  Lima  did. 
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Question.  Was  this  before  or  after  flriving  yon  the  certificate,  ex- 
hibit B? 

Answer.  After. 

Question.  How  long  after 

Answer.  I  cannot  say,  sir. 

Question.  Was  it  not  within  ten  minutes  ? 

Answer.  Oh,  no,  sir. 

Question.  Did  you  pay  for  the  cargo  ? 

Answer.  No,  sir ;  i  went  there  on  freight.  ^ 

Question.  How  soon  aft;er  reaching  the  island  did  you  call  on  the 
commander  of  the  John  Adams? 

Answer.  He  called  on  me  first ;  the  day  of  my  arrival  or  day  after. 

Question.  When  he  told  you  the  charter  was  good  and  he  would 
protect  you,  in  what  did  he  mean  to  protect  you  ? 

Answer.  I  suppose  any  kind  of  protection,  so  &r  as  the  American 
flae  was  concerned,  in  getting  my  cargo. 

Question.  Why  did  you  show  him  your  charter  ? 

Answer.  I  wanted  to  h.ave  his  opinion  of  it. 

Question.  As  to  what  point  did  you  want  to  hear  his  opinion  ? 

Answer.  The  whole  purport  of  the  charter.  I  felt  a  little  proud  of 
it ;  was  a  pretty  good  charter. 

Question.  Why  was  it  a  pretty  good  charter  ? 

Answer.  The  amount  they  paid  me  per  tonnage  was  better  than 
going  rates  ;  the  despatch  was  oetter. 

Question.  What  provision  in  the  charter  made  the  despatch  better? 

Answer.  The  number  of  lay  days. 

Question.  Were  these  less  than  usual  ? 

Answer.  I  thought  so,  sir  ;  but  can't  say. 

Question.  When  did  you  call  on  Com.  Fairfax  ? 

Answer.  He  called  on  me  first. 

Question.  Was  it  before  or  aftier  you  began  loading  ? 

Answer.  After  I  began  loading  he  called  on  me.  He  boarded  her 
several  times. 

Question.  For  what  purpose  did  he  board  you? 

Answer.  He  called  to  visit  me,  I  suppose.  He  used  to  be  around 
about  the  shipping. 

Questioir.  Were  his  visits,  or  any  of  them,  on  business  ? 

Answer.  I  think  once  he  came  directly  on  business.  He  wanted  me 
to  take  a  passenger  home. 

Question.  Did  he  say  anything  about  protecting  you? 

Answer.  Yes,  sir. 

Question.  How  lon^  before  you  sailed  did  he  say  this  ? 

Answer.  I  can't  tell  what  day. 

Question.  Had  you  taken  in  your  car^o  when  he  said  this? 

Answer.  I  was  taking  it  in.  I  think  he  said  it  at  the  first  interview 
I  had  with  him. 

Question.  Did  Mr.  De  Lima  remain  after  you  left? 

Answer.  I  left  him  there. 

Question.  Have  you  seen  him  since? 

Answer.     I  have  not. 
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Witness  being  further  cross-examined. 

Question.  Was  the  Evadnean  American  ship? 

Answer.  Yes. 

Question.  Tou  say,  in  your  redirect  examination,  that  you  were 
given  the  clearance  at  the  office.    What  office  do  you  mean? 

Answer.  The  office  where  I  carried  my  register  when  I  arrived — 
ooustom-house  or  government-house,  I  cannot  say. 

Question.  Did  you  not  see  the  paper,  exhibit  B,  now  shown  you  be- 
fore the  agent  gave  it  you  in  the  ship ;  and  if  so,  when  and  where  ? 

Answer.  Can't  say  I  did.  After  I  got  my  clearance  I  left  him  in 
ihe  office.  I  do  not  recollect  seeing  it  at  the  office.  The  first  recol- 
lection I  have  of  it  is  on  board  ship. 

Question.  Was  the  Appurrimac  an  armed  vessel? 

Answer.  Tes,  sir ;  a  steam  frigate. 

Question.  Look  at  the  signature  to  A  and  B,  and  say  whether  you 
can  now  tell  the  name  of  the  governor  at  the  Ghincha  islands? 

Answer.  I  cannot.  I  do  not  remember.  I  think  that  that  sounds 
like  the  name.  If  any  one  had  asked  me  the  governor's  name  I  could 
not  have  told  him. 

Be-examined. 

Question.  How  do  the  signatures  to  exhibits  A  and  B  sound? 
Answer.  Canerre ;  or  sound  such  name,  it  sounds  sometimes  like 
Carrago.     [Objected  by  defendant,  and  struck  out.] 

W.  H.  DEANE. 

Sworn  to  before  me  this  19th  day  of  December,  1857. 

THOS.  L.  THORNWELL,  [l.  s.l 
Notary  PmUc. 
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litSeanon.     S  I  No.   268. 


RESOLUTIONS 


PASSED   AT  A 


G  OF  THE  CITIZENS  OF  GEORGETOWN,  D.  C, 


PROTESTING 


the  prayer  of  citizens  residing  on  the  HqigJUs  of  that  town  to  he 
exxHuded  from  the  corporate  limits  thereof. 


KiT  25,  1858 — Ordered  to  lie  on  the  table.    Motion  to  print  referred  to  the  Oommittae  on 

Printing;. 
Jinnc  2,  1858. — Report  in  f&vor  of  printing  inbmitted,  considered,  and  agreed  to. 


Whereas  a  petition  is  now  under  consideration  in  Congress  to  de- 
jriye  our  corporation  of  a  portion  of  its  limits,  we,  the  people  of 
Georgetown,  assembled  in  general  meeting,  to  make  a  deliberate  and 
respectful  expression  of  our  wishes  and  sentiments  upon  that  subject, 
do  resolve  as  follows : 

Ist.  That  we  entertain  a  profound  respect  for  the  Congress  of  the 
United  States,  and  tender  our  grateful  acknowledgments  to  those 
members  of  both  houses  who  have  so  often  exhibited  a  kind  solicitude 
in  behalf  of  our  rights  and  interests. 

2d.  That  we  use  the  occasion  to  humbly  and  respectfully  complain 
of  those  acts  of  Congress  by  waich  our  trade  has  been  diminished,  our 
population  retarded,  our  property  depreciated,  and  our  feelings 
wounded.  In  all  this  we  allude  to  the  erection  of  the  Potomac  bridge 
tod  the  Alexandria  aqueduct,  by  which  measures  we  have  been  cut 
from  all  navigation  of  the  river  immediately  above  our  harbor, 
tnd  have  only  a  very  obstructed  and  hazardous  use  of  that  which 
flows  below  us. 

3d.  That,  having  endured  these  evils  for  many  years,  we  have 
learned  of  the  recent  effort  of  Colonel  Boberts  and  others  to  diminish 
onr  corporate  territory  with  inexpressible  surprise  and  disapproba- 
tion.    We  never  supposed  that  any  one  could  be  found  in  our  midst 
who  would  approach  Congress  with  such  a  proposition,  without  con- 
sultation with  the  authorities  or  people  of  Georgetown  ;  a  proposition 
which  we  know  a  thousand  to  one  of  our  population  are  opposed  to, 
and  against  which  those  proposed  to  be  excluded  are  earnestly  and 
almost  unanimously  protesting  ;   and  against  which   this  meeting 
most  solemnly  and  unequivocally  protests. 
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4th.  We  protest  against  it  because,  being  an  isolated  community^ 
beyond  the  pale  of  State  protection,  and  overshadowed  by  the  bounti- 
fully-fostered national  metropolis,  we  have  to  rely  upon  our  own 
remaining  resources  while  prosecuting  the  trade  and  commerce  by 
which  we  live,  and  feel  that  all  who  choose  to  dwell  here  should  have 
common  rights  and  privileges,  and  abide  one  common  destiny. 

5th.  We  protest  against  it,  too,  because  the  example  may  have  the 
vicious  effect  of  inducing  other  sections  to  seek  similar  grants,  by 
which  they  will  evade  and  repudiate  a  heavy  municipal  debt,  for  the 
honest  payment  of  which  all  are  alike  pledged ;  a  debt  created  for  the 
benefit  of  the  whole  town,  including  that  portion  which  Colonel 
Roberts  petitions  to  have  excluded  from  our  corporate  limits. 

6th.  That  the  chairman  of  this  meeting  is  requested  to  send  a  copy 
of  these  resolutions  to  the  Hon.  James  M.  Mason,  of  the  Senate,  with 
the  request  that  he  will  submit  the  same  to  that  honorable  body. 

R.  R,  CRAWFORD,  Chairman. 
JA8.  A.  MAGRUDER,  Secretary. 

Gborgbtown,  D.  C,  May  24,  1858. 


35th  G0KORSB8,  >  SENATE.  C  Mis.  Doo. 

l»t  Session.     \  )  No.  269. 


RESOLUTIONS 

OF  THS 

BOARD  OF  ALDERMEN  AND  BOARD  OF  COMMON 

COUNCIL  OF  THE  CORPORATION  OF 

GEORGETOWN,  D.  C, 

PBOTESnNQ  AOAUrn 

TJu  receding  of  any  portion  of  that  town  to  the  ooimty  of  Washington. 


Mat  26,  1868.— Beferred  to  the  Committee  on  the  District  of  Columbia.     Motion  to  print 

referred  to  the  Committee  on  Printins^. 

JuiTB  2,  1858. — Beport  in  fiavor  of  printing  submitted,  considered,  and  agreed  to. 


BESOLUnONS  in  relation  to  receding  a  portion  of  Georgetown  to  the  county  of  Washington 

Resolved  by  the  Board  of  Aldermen  and  Board  of  Common  Council 
of  the  corporation  of  Oeorgetown J  That,  in  the  name  and  in  behalf  of 
the  people  of  G-eorgetown,  we  most  earnestly  and  respectfully  protest 
against  the  passage  by  C!ongress  of  an}rpropo8ition  for  receding  any 
portion  of  Georgetown  to  the  county  of  Washington. 

Besolvedy  That  the  foregoing  resolution  be  transmitted  to  the  chair- 
man of  each  of  the  congressional  committees  of  the  District  of 
Columbia. 

JENKIN  THOMAS, 
President  pro  tern.  Board  of  Common  Council. 
ROBERT  OULD, 
Becorder  a/nd  President  Board  of  Aldermen. 

Approved  May  22,  1858. 

R.  R.  CRAWFORD,  Mayor. 

We  do  hereby  certify  that  the  above  resolutions  passed  both  boards 
of  the  corporation  unanimously. 

TH08.  JEWELL, 
Clerk  Board  of  Common  Council. 
WM.  LAIRD, 
Clerk  Board  of  Aldermen. 

True  copy. — Attest : 

WM.  LAIRD, 
Clerk  of  tlie  oorpcralv^'K. 
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May  22,  1858. 

Sib  :  I  herewith  enclose  you  the  aforegoing  resolution,  and  am,  very 
respectfully,  your  obedient  servant, 

R.  R.  CRAWFORD,  Mayw. 
Hon.  a.  G.  Brown, 

Chairman  of  iht  Com.  of  the  Senate  on  theDist.  of  Col. 


r 
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lat  Seaaion.     ]  I  No.  270. 


MEMORIAL 

OF 

CITIZENS  OF  GEORGETOWN,  D.   C, 

SOBIE  OF  WHOM  RESIDE  ON  THE   *•  HEIGHTS," 

BKM0M8TRATIKG 

Against  the  prayer  of  certain  citizens  of  thai;  town  to  hive  a  portion 
thereof  excluded  from  the  corporate  limits. 


Mat  26.  1858.— Referred  to  the  Committee  on  the  District  of  Columbia.     Motion  to  print 
referred  to  the  Committee  ou  Printing. 

Junk  2,  1858. — Report  in  favor  of  printing  submitted,  considered,  and  agreed  to. 


To  the  honorable  the  Senaie  and  Home  of  Representatives  of  the  United 
States  in  Congress  assembled  : 

The  memorial  of  the  subscribers,  citizens  of  Gkorgetown,  in  the 
District  of  Columbia,  respectfully  shows,  that  the  limits  of  the  said 
town  were  fixed  in  virtue  of  several  acts  of  Congress  heretofore  passed 
at  the  instance  of  the  inhabitants,  and  have  been  acquiesced  in  many 
years  without  complaint ;  that  recently  the  corporation  having  adopt- 
ed measures  for  the  necessary  improvement  of  the  streets  in  the  north- 
ern section  of  the  town,  levied  a  tax  on  the  property  bordering  on 
said  streets  to  meet  the  expense  of  such  improvement,  precisely  as  had 
always  heretofore  been  done  for  like  improvements  in  other  sections 
of  the  town  ;  that  some  persons,  whose  property  was  subject  to  said 
tax,  have  petitioned  Congress  to  sever  the  town  by  an  act  which  will^ 
if  adopted,  place  their  property  out  of  the  limits  of  the  corporation, 
exempt  them  from  any  obligation  to  contribute  a  fair  proportion  of  the 
expenses  of  the  municipal  government,  and  leave  them  to  enjoy  gra- 
tuitously the  benefit  of  the  police  establishment,  fire  apparatus,  gas 
fixtures  and  light,  the  foot  and  carriage  pavements,  laid  down  without 
any  charge  to  them  through  the  town,  the  bridges  and  roads  leading 
from  the  country,  all  furnished  by  the  corporate  authorities,  and  for 
the  payment  of  which  they  ought  in  justice  to  contribute  their  propor- 
tion of  the  cost. 

The  subscribers,  citizens  of  Georgetown,  and  some  of  them  owners 
of  valuable  property  in  the  section  of  the  town  the  complaining  pe- 
titioners desire  and  petition  to  have  excluded  from  the  present  corpo- 
rate limits,  urging  on  Congress  the  unreasonableness  and  injustice  q{ 


35th  Congress,  )  SENATE.  J  Mis.  Doc. 

1st  Session.      \  (  No.  271. 


LETTER 

OP 

W.   RE  KYAN  BEY, 


Edwin  De  Leon,  United  States  consul  general  in  Egypt^  on  the  treat* 
ment  and  use  of  the  dromedary. 


JcNB  11,  1858. — Motion  to  print,  referred  to  the  Committee  on  Printing. 
JiTSfs,  12,  1858. — Resolved.  That  there  be  printed  for  the  use  of  the  Senate,  in  addition  to 
the  iD5ual  number,  two  thousand  copies  of  the  letter  of  W.  Re  Kyan  Bey  to  JEdward  De 
Leon,  esq.y  consul  general  of  the  United  States  in  Egypt,  on  the  treatment  and  use  of 
the  dromedary. 


Cairo,  November  17,  1857. 
Dear  Sir  :  I  beg  you  will  receive  the  following  pages  on  the  drome- 
dary, its  treatment  and  its  use  in  war  and  commerce,  which  I  some 
time  ago  promised  to  draw  up  in  accordance  with  your  particular 
request.  T  have  no  other  apology  to  make  than  to  beg  to  be  excused 
for  deferring  its  completion  for  so  long  a  time.  I  hope  it  may  be  of 
some  little  use  to  those  in  your  great  country  who  have  at  heart  the 
introduction  of  this  valuable  animal  in  the  desert  districts  of  Central 
America. 

I  remain  yours,  sincerely, 

W.  RE  KYAN  BEY. 
Edwin  Db  Leon,  Esq., 

Agent  and  consul  general  of  the 

United  States  of  America ^  in  Egypt. 


ON  THE  DROMEDARY. 


Millions  of  years  must  have  elapsed  ere  the  human  race  substituted 
the  use  of  sheep's  flesh  for  that  of  their  fellow  creatures,  and  ere  they 
were  initiated  into  the  secrets  of  Ceres  and  Proserpine.  The  selection 
and  domestication  of  animals  was  the  work  of  long  periods  of  time. 
Compared  with  the  numbers  of  the  different  kinds  of  animals  now 
known  to  man,  those  which  have  been  rendered  useful  are  yet  few. 
The  discovery  of  America  taught  the  inhabitants  of  the  old  world 
the  use  of  the  llama.  Many  thousands  of  years  will  elapse  before 
another  sort  of  animal  will  be  ^ded  to  man's  aid  in  agriculture,  food. 
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locomotion,  &c.;  yet  it  is  evident  that  there  is  not  an  animal  in  ex- 
istence which  is  not  destined  to  be  useful  to  man.  Even  the  reptiles 
we  deem  to  be  noxious  and  enemies  of  man,  have  useful  qualities  in 
them  which  we  ignore  at  present ;  but,  like  the  poisonous  plants 
which  have  been  at  last  recognized  to  be  powerful  aids  in  the  medical 
art,  so  even  snakes  and  scorpions  will,  sometime  or  other,  be  made 
useful  to  mankind. 

Among  the  few  animals  tamed  by  man,  the  camel,  for  its  utility, 
should  be  classified  among  the  first  in  the  order  of  importance.  We 
know  nothing  of  the  first  attempt  of  man  to  domesticate  the  camel. 
Our  oldest  books  make  mention  of  the  camel  used  for  riding  upon  and 
for  carrying  loads. 

The  camel  can  live  and  thrive  in  all  parts  of  the  world  when  assisted 
by  the  provident  care  of  man ;  but,  when  left  in  a  state  of  nature,  it  will 
live  best  in  the  tropics,  which  are  rather  hilly  and  barren,  because 
in  thode  areas  denominated  deserts,  the  plants  appear  to  be  nutritive 
in  inverse  proportion  to  their  fewness.  Isolated  thorny  bushes,  even 
in  a  dry  and  withered  state,  impart  the  most  nourishment  to  the 
camel.  When  it  descends  to  well  watered  and  green  vallies,  it  will 
readily  adapt  itself  to  more  abundant,  though  less  succulent  food. 
There  is  nothing  green,  with  few  exceptions,  which  the  camel  refuses. 
The  camel  is  known  to  eat  of  every  kind  of  tree  growing  in  the  Nile 
valley,  with  the  exception  of  the  orange  and  lemon  trees.  It  prefers 
the  trees  yielding  mucilaginous  and  bitter  leaves,  and  delights  in  every 
species  of  thorny  trees  and  shrubs  ;  but  when  the  camel  is  domesti- 
cated, and  is  employed  in  serving  man,  it  requires  the  absorption  of 
the  greatest  possible  quantity  of  nourishment  in  the  least  time  and  in 
as  light  a  form  as  possible.  Whence,  in  the  stable,  the  food  of  the 
camel  is  beans  and  barley.  For  camels  of  burden,  a  roub  of  beans 
and  a  few  pounds  of  straw  suffice.  Camels  doing  no  work  are  put  on 
half  allowance.  The  dromedary,  which  is  a  light  camel,  (like  the 
hunter  compared  to  a  cart  horse,)  when  in  work,  requires  three- 
fourths  of  a  rouh  in  beans  or  in  barley.  Some  people  habituate  their 
dromedaries  to  barley  ;  others  give  half  of  barley  and  half  of  beans. 
The  beans  are  split  and  moistened  in  water  for  an  hour  before  they 
are  used.     The  barley  is  also  moistened. 

The  best  way  of  feeding  dromedaries  is  to  give  them  only  half  a 
roub  of  beans  and  barley,  and  to  let  them  feed  on  trees  and  bushes 
also.  This  mixture  of  dry  and  green  keeps  them  in  better  health, 
and  enables  them  to  bear  sudden  transition  from  towns  into  the 
deserts  much  better  ;  for  in  the  deserts  it  is  impossible  to  carry  food 
ibr  dromedaries  beyond  a  couple  of  days  or  so.  The  camel  is  not  out 
of  his  place  in  civilized  life,  provided  he  is  properly  taken  care  of,  and 
has  daily  exercise.  The  conditions  for  health  are  cleanliness,  proper 
nourishment  to  be  measured  out  according  to  the  work  it  does,  and 
kindness.  Camels  neglected,  kept  dirty,  fed  regularly  with  the  same 
quantity  of  food,  either  in  repose  or  activity,  and  roughly  treated, 
beaten,  and  even  angrily  talked  to,  will  turn  out  vicious  and  unhealthy. 
Whtn  a  man  will  do  justice  to  his  dromedary,  he  must  give  up  his 
whole  time  to  tend  it.  Night  and  day  he  will  not  separate  from  it. 
He  will  be  ever  watchful  to  remove  evil  from  it,  and  to  supply  its 
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v^ants.  Those  who  submit  to  the  drudgery  of  constantly  tending  to 
their  dromedaries  acquire  a  certain  afiFection  for  them,  in  degree  not 
much  inferior  to  that  which  they  feel  for  their  own  children  ;  for,  in 
a  moment's  notice,  a  dromedary  will  be  able  to  convey  his  master  and 
his  family  to  the  heart  of  a  wilderness  out  of  the  reach  of  horsemen, 
when  he  is  driven  from  the  fields  and  cities  by  the  dread  of  the  exac- 
tions of  unbridled  power.  The  Bedouin,  therefore,  has  reason  to 
treat  his  dromedary  with  care  and  affection. 

The  dromedary  is  fond  of  climbing  steep  elevations.  Nature  has 
not  refused  it  means  of  defence  against  its  enemies ;  its  kick  is  very 
powerful.  It  will  stun  most  animals,  and,  kneeling  on  them,  tear 
them  to  pieces  with  its  powerful  jaw  and  strong  leverage  of  neck.  Its 
speed  is  great,  and,  perhaps,  not  inferior  to  that  of  horses  in  general. 

There  are  as  many  varieties  of  camels  as  there  are  of  horses.  In 
Egypt  the  fleetest  are  the  Bishareen  and  Ababdels*  breeds ;  those 
esteemed  for  their  good  qualities  and  docility  are  the  camels  of  the 
peninsula  of  Arabia;  those  best  adapted  for  carrying  burdens  are  the 
camels  of  the  Nile  valley.  There  are  mixed  breeds  of  a  thousand 
shades  which  are  all  good  for  travelling  as  well  as  caravan  purposes. 
The  best  saddle  camels  or  dromedaries  are  those  of  Mascat,  and  the 
Naamani  breeds. 

When  a  dromedary  in  good  health  is  overfed  and  kept  in  repose, 
the  superabundance  of  nutrition  is  not  so  nearly  equally  divided  over 
the  entire  muscular  system,  as  it  is  in  many  sorts  of  animals,  but  it 
gets  collected  in  the  hump,  which  enlarges  with  fat.  This  fat  is,  as 
it  were,  lodged  as  a  reserve  against  a  time  of  need,  when,  in  con- 
sequence of  a  diminution  in  the  quantity  or  quality  of  food,  the  body, 
lacking  nourishment,  may  draw  gradually  from  it  until  the  back  gets 
reduced  to  its  normal  dimensions. 

The  extension  and  the  diminution  of  the  hump,  owing  to  causes 
above  referred  to,  give  rise  to  a  peculiar  arrangement  in  the  drom- 
edary saddle  which  has  not  been  attended  to  by  all  those  who  have 
written  on  the  camel.  The  cushions  which  interpose  between  the 
back  of  the  camel  and  the  wooden  frame-work  of  the  saddle,  being 
stuffed  with  straw,  or  cotton,  or  soft  plants,  are  never  closed,  but  are 
left  open  in  order  that  their  contents  may  be  diminished  or  augmented 
according  to  the  state  of  repletion  of  the  hump.  The  cushions  are  two 
in  number,  one  for  each  side.  Each  cushion  is  sewed  vertically  into 
two  sacks  or  divisions.  The  front  divisions  of  the  two  cushions  fall 
over  the  shoulders  of  the  animal,  and  the  rear  divisions  over  the 
hump.  It  is  by  constantly  attending  to  the  business  of  abstracting 
from  the  rear  divisions  to  add  to  the  front  ones,  and  vice  versa,  or  by 
diminishing  or  augmenting  the  total  quantity  of  stuffing,  according  to 
circumstances,  that  a  certain  equilibrium  is  maintained,  and  the  back 
of  the  camel  kept  from  becoming  sore.  Want  of  attention  to  this 
particular,  tortures  camels  and  makes  them  restive  and  savage ;  for, 
as  they  cannot  speak,  they  are  obliged  to  show  that  they  suffer  pain 
by  other  means.  Sometimes  they  bite  their  masters,  and  they  serve 
them  right  for  their  negligence  and  inattention.  Man  has  duties  to 
perform  to  animals  that  serve  him,  and  has  no  more  the  right  of 
injuring  inferior  animals  than  his  own  fellow  creatures.     The  saddle 
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of  the  dromedary  may  be  denominated  a  differential  saddle.  The 
frame-work  is  simple.  It  is  in  imitation  of  the  primitive  frame-work, 
composed  of  the  shoulder  blades  and  bones  of  the  skeleton  of  a  camel. 
Its  component  pieces  are  fastened  together  with  strings  of  raw  hide 
wetted.  The  remainder  of  the  necessary  accoutrements  of  a  drom- 
edary is  manufactured  with  the  hair  of  the  animal.  The  saddle  is 
made  fast  to  the  body  with  two  girths.  One  of  them  passes  around 
the  belly  of  the  animal,  turning  round  the  hind  part,  and  in  the  close 
vicinity  of  the  pectoral  callosity  of  the  animal.  The  other  is  made 
to  turn  round  the  bottom  of  the  belly,  and  consequently  the  least 
circumference  of  the  body.  The  front  girth  turns  round  the  next 
greater  circumference  of  the  body,  after  that  which  has  for  its  diam- 
eter the  vertical  let  to  fall,  from  the  centre  of  the  hump. 

The  bridle  has  no  bit ;  it  is  composed  of  a  headstall  and  a  single 
rein.  They  are  often  made  of  a  single  woolen  cord,  which  is  soft  and 
does  not  injure  the  animal.  When  the  headstall  is  made  of  leather 
it  is  ornamented  with  tassels,  with  the  view  of  driving  away  flies,  and 
the  rein  is  connected  with  it  by  means  of  a  metallic  chain  and  rings. 
It  is  necessary  to  proportion  the  lengths  of  the  lower  parts  of  the 
headstall  and  the  chain,  so  that  the  animal  may  have  full  play  for  its 
jaws ;  for  one  of  the  peculiarities  of  the  dromedary  is,  that  it  will 
stretch  down  its  long  neck  to  pick  up  anything  it  pleases,  and  take  in 
mouthfuls  from  trees  and  bushes  whilst  it  is  travelling,  and  without 
stopping  a  moment.  The  girths  are  made  of  wool  or  hair,  and  so 
is  the  sack  which  is  thrown  over  the  saddle ;  bread  and  clothes  are 
put  into  these  sacks ;  they  are  frequently  ornamented  with  pendant 
tassels.  But  it  is  to  be  recollected  that  all  those  adjuncts  which 
appear  simply  ornaments  are  made  with  the  object  of  protecting  the 
animal.  A  sheep's  skin  thrown  across  the  saddle  affords  a  soft  seat 
and  a  covering  at  night  as  well  as  day.  When  the  wind  blows  cold, 
the  sheep  skin  is  turned  on  the  body  against  the  wind.  Thrown  over 
the  head,  with  the  fur  side  inward,  it  becomes  an  excellent  protection 
against  rain.  At  night,  a  slight  cavity  being  scraped  in  the  sand 
sufficient  in  size  to  receive  the  body,  the  sheep  skin,  with  the  fur 
down,  becomes  a  good  night  covering,  and  placed  over  the  head, 
during  a  halt  in  the  daytime,  it  serves  for  a  tent ;  a  little  bag  of  flour 
and  a  small  goat's  skin  of  water,  with  a  rifle  and  sharp  knife,  with 
flint  and  steel,  complete  the  accoutrements. 

The  water-skin  is  suspended  by  the  fore  legs,  from  the  two  vertical 
pins  of  the  saddle,  and  kept  so  low  as  to  swing  on  a  line  with  the 
inferior  curve  of  the  belly.  The  rider  must  be  ever  watchful  that  no 
accident  should  happen  to  the  water-skin.  It  is  easily  damaged  by 
the  dromedary  brushing  the  skin  side  of  its  body  against  rocks  or 
thorny  bushes.  When  there  is  a  halt,  the  first  thing  done  is  to  dis- 
engage the  water-skin  and  deposit  it  carefully  in  a  safe  spot.  It  is 
kept  covered  with  loose  clothes  and  close  to  the  sheep's  skin.  The 
girths  of  the  dromedary  are  loosened,  and  the  saddle  with  its  cushions 
gently  raised.  A  tourniquet  of  strong  rope  is  passed  around  the  leg, 
simultaneously,  above  and  below  the  knee,  whilst  the  animal  is  still 
leaning.  It  is  the  signal  for  it  to  rise  to  go  and  look  for  food  whilst 
his  master  is  occupied  with  his  own  affairs.     The  dromedary  hops  on 
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three  legs,  and  cannot  stray  far.  A  fire  being  lighted,  and  the  cak® 
of  unleavened  bread  being  cooked,  the  dromedary  is  sure  to  approach 
the  fire  at  sunset,  if  you  keep  to  the  habit  of  giving  it  a  morsel  of 
your  bread,  and  it  will  kneel  by  you  and  remain  with  you  the  whole 
night,  and  keep  watch  if  you  are  alone.  But  if  you  have  not  habit- 
uated it  to  that  attention  and  kindness,  you  will  have  to  walk,  some- 
times, far  enough  to  lead  it,  unwillingly,  to  the  fire. 

The  rutting  season  is  in  spring.  It  is  necessary  to  muzzle  the  male 
camel  or  dromedary,  to  prevent  his  biting  people.  The  female,  also, 
during  that  season,  often  becomes  difficult  to  ride. 

It  is  usual  for  the  Arabs  to  give  assistance  to  the  male  in  the  act  of 
impregnating  the  female.  It  is  also  the  custom,  as  soon  as  the  male 
throws  himself  off,  to  raise  the  female,  and  make  her  trot  away 
rapidly,  whilst  Arabs,  with  lighted  sticks  of  fire-wood,  run  after  her 
and  burn  the  parts,  that  she  may  not,  as  they  affirm,  eject  the  im- 
pregnating fluid. 

The  period  of  gestation  is  twelve  months.  Pregnancy  becomes 
known  when  the  female  elects  her  tail  in  running.  She  is  expected 
to  do  the  same  work  during  the  first  ten  months  of  the  period  of  ges- 
tation as  before,  but  during  the  remainder  of  the  time  her  burden  is 
lightened.     She  is  kept  to  work  even  to  the  day  of  her  foaling. 

It  is  usual  for  the  Arabs  to  assist  the  female  in  the  act  of  foaling. 
The  female  foals  every  second  or  third  year.  The  period  of  lactation 
lasts  about  six  months.  The  young  stand  on  their  legs  the  day  of 
their  birth.  They  learn  to  kneel  from  their  mothers  They  kneel 
close  to  them,  their  mothers  sheltering  them  froiQ  the  wind.  When 
there  are  two  camels,  they  make  the  young  one  kneel  between  them. 
At  the  end  of  six  months  the  young  are  separated  from  their  mothers, 
and  are  taught  to  eat  plants,  shrubs,  and  trees.  They  go  free  two 
years,  but  in  the  third  year  they  are  taught  to  be  mounted,  and  are 
commenced  to  be  trained. 

When  they  are  to  be  ridden  for  the  first  time,  a  small  bag  of  beans 
is  put  before  them,  whilst  one  of  the  extremities  of  the  rein  is  attached 
to  it,  and  the  other  fastened  to  its  head  in  the  form  of  a  halter.  After- 
wards, the  bag,  emptied  of  its  beans,  having  been  filled  with  sand, 
the  young  are  muzzled  with  a  double  tie  of  a  strong  cord,  with  its 
extremities  left  sufficiently  long  to  serve  as  reins  in  the  hands  of 
the  rider,  generally  a  boy,  who  jumps  upon  the  woolly  hump,  and, 
hauling  up  the  bag,  keeps  it  on  his  lap.  The  young  rise  and  start 
off,  performing  many  evolutions,  which  require  their  rider  to  hold 
fast  by  the  long  wool  on  their  backs,  or  to  lighten  their  muzzles,  if  it 
should  be  required.  After  a  while,  when  they  are  required  to  be 
stopped,  the  bag  of  sand  is  thrown  down  on  the  ground;  it  acts  as  an 
anchor,  and  keeps  the  young  to  the  spot.  Gradually  the  bag  is  made 
to  contain  less  sand,  until  it  is  itself  dispensed  with,  and  the  mere  act 
of  throwing  down  the  rein,  even  when  a  dromedary  is  going  at  its 
fullest  speed,  will  have  the  effect  of  suddenly  arresting  it  in  its 
course. 

In  the  fourth  year  they  are  saddled,  and  the  cartilage  of  the  right 
nostril  is  pierced,  and  a  thin,  light,  but  strong  cord  is  attached  to  it. 
It  is  necessary  to  be  very  punctual  with  the  young,  and  never,  out  of 
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caprice,  to  let  go  unchecked  any  act  the  trainer  would  have  the 
young  animal  refrain  from  ;  never  to  caress  it,  or  to  speak  roughly  to 
it,  when  it  does  not  deserve  it.  When  it  becomes  unruly,  it  may  be 
checked  by  slightly  pulling  at  the  nozzle.  Sometimes  the  saddle-bags 
are  filled  with  sand,  and  the  dromedary  made  to  go  at  a  rapid  rate 
for  a  longer  time  than  usual.  But  when  it  is  necessary  to  inflict  a 
beating,  it  must  be  done  severely,  until  the  huge  beast  rolls  on  the 
ground,  and  remains  silent  in  sign  of  having  surrendered.  For  that 
purpose  an  instrument  of  hard  wood,  with  a  handle,  is  used.  It  weighs 
about  fifteen  pounds ;  it  is  in  the  form  of  a  broad  and  short  cricket 
bat.  The  place  to  be  struck  is  on  the  left  side  of  the  neck,  about  six 
inches  below  the  jaw.  But  a  trainer  who  understands  his  business 
will  never  have  occasion  to  inflict  such  severe  punishment,  and  a 
necessity  for  it  will  be  generally  owing  to  his  mismanagement.  Arabs 
do  not  make  use  of  stirrups  ;  they  sit  sideways  on  the  saddle,  and, 
turning  the  right  leg  around  the  front  vertical  pin  of  the  saddle,  they 
introduce  the  instep  of  the  right  foot  under  the  calf  of  the  left  leg. 
The  rein  is  held  in  the  left  hand.  Strike  gently  the  left  shoulder 
of  the  dromedary  with  your  left  heel ;  pull  the  rein  tight  up  ;  let 
the  crescent  or  hook  at  the  end  of  your  stick,  held  in  the  right 
hand,  fall  gently  on  the  head  between  the  two  ears;  and,  as  the 
animal  in  feeling  the  stick  tends  to  lower  down  his  head,  give  him 
rein  suddenly,  and  it  will  take  an  ambling  pace,  which  will  take  you 
from  thirty  to  forty  miles  a  day,  on  smooth  ground,  for  many  months, 
without  injuring  the  animal. 

On  long  journeys,  the  Bedouin  fashion  is  to  walk  an  hour  early 
in  the  morning,  dragging  their  dromedaries  after  them;  after  that 
they  mount  and  keep  the  dromedaries  to  their  natural  pace  for  about 
an  hour  and  a  half  or  two  hours  ;  during  the  rest  of  the  journey  the 
dromedaries  are  made  alternately  to  amble  and  to  walk.  When  it  is 
necessary  to  make  a  dromedary  gallop,  the  rider  introduces  the 
sharp  hook  of  his  stick  into  its  fundament.  The  gallop  of  the  drome- 
dary is  not  so  disagreeable  as  it  has  been  supposed  by  some,  who,  pro- 
bably, never  tried  it;  it  is  easier  than  that  of  a  horse. 

Dromedaries  are  not  usually  made  to  deviate  to  the  right  or  left, 
whilst  in  motion,  with  the  pulling  of  the  rein,  but  by  showing  and 
gently  tapping  with  the  stick  on  the  side  opposite  to  which  it  is 
intended  to  turn. 

When  it  is  necessary  to  stop,  therein  is  thrown  down  on  the  ground 
by  being  cast  over  the  head  of  the  dromedary.  In  getting  down  you 
hold  the  head  of  the  front  vertical  pin  of  the  saddle  with  your  left 
hand,  and  the  head  of  the  rear  pin  with  your  right,  whilst  you  draw 
up  your  right  leg  over  the  saddle,  and  slide  so  as  to  bring  the  sole  of 
the  left  foot  on  the  neck  of  the  animal ;  it  is  the  first  step  of  the  de- 
scent whilst  the  animal  is  standing;  the  other  step  is  better  imagined 
than  I  am  able  to  describe  it. 

But  if  it  be  desired  to  make  the  dromedary  kneel,  the  right  shoul- 
der is  gently  struck  with  the  right  heel,  and  the  German  Kh  is  aspi- 
rated with  a  long,  strong,  and  often  repeated  aspiration,  and  the  body 
being  projected  forward  over  the  saddle,  the  right  knee  of  the  animal 
is  gently  touched  with  the  stick.     The  animal  looks  out  for  a  proper 
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place,  not  only  for  its  front  legs,  but  also  for  its  hind  legs,  and  the 
rider  allows  it  time  to  make  the  selection  of  the  spot.  It  first  bends 
the  right  knee,  and  afterwards  descends  suddenly  on  both  knees  ;  it 
then  puts  its  hind  legs  together  and  kneels  on  it»  hind  knees  ;  it  then 
doubles  its  front  legs,  and  after  that  its  hind  legs,  and  lastly  it  shoves 
out  its  front  knees  to  lie  firmly  and  at  its  ease.  In  rising,  the  motion 
is  the  reverse  ;  but  it  is  to  be  remarked  that  there  is  a  moment  when 
the  whole  weight  of  the  front  part  of  the  body,  which  is  about  two- 
thirds  of  the  weight  of  the  entire  body,  and  the  weight  of  the  rider  in 
addition,  is  supported  on  the  instep  of  the  left  foot,  in  front.  The 
front  legs  are  built  more  strongly  than  the  hind  legs,  and  the  front 
feet  have  a  greater  capacity  of  expansion  than  the  hind  feet,  and  have 
a  greater  diameter. 

Camel's  milk  is  much  esteemed  for  its  lightness  and  facility  of  being 
digested.  It,  however,  partakes  of  the  flavor  of  the  predominent  spe- 
cies of  plants,  in  the  valley,  it  has  fed  upon  during  some  time.  Many 
Bedouins  have  nothing  else  to  maintain  them  for  months  running. 
During  this  milk  diet  they  are  healthy,  active,  and  in  possession  of  all 
their  faculties,  raised  to  the  highest  pitch  of  perfection,  a  piercing, 
right,  clear  hearing,  exquisite  sense  of  smelling,  and  of  taste,  sharp- 
ened by  the  diet,  in  a  pure  air,  and  perfect  liberty  without  fear  or  ap- 
prehension. 

When  a  dromedary  is  seen  to  animate  on  a  march,  it  is  a  sign  that 
it  enjoys  a  perfect  state  of  health.  But  if  it  refuses  food,  and  perspires 
in  a  state  of  repose,  and  loses  the  gloss  of  its  hair,  it  is  a  sign  of  ill- 
ness. Its  endurance  is  such  that,  when  even  overloaded,  it  will  march 
on  until  it  falls,  never  to  rise  again.  Yet  it  must  feel  extreme  fatigue 
and  pain,  and  those  masters  who  kill  their  camels  so  cruelly,  deserve 
punishment ;  a  dromedary  is  so  sensible  to  kindness,  that  it  only 
wants  speech  to  express  its  thankfulness  and  gratitude. 

The  easiest  place  for  riding  is  the  seat  on  the  small  of  the  back 
behind  the  saddle.  When  a  dromedary  carries  a  servant  with  him, 
the  servant  sits  behind  the  saddle  and  takes  hold  of  the  hind  pin  of 
the  saddle  A  thin  padded  cushion  is  suspended  from  the  hind  pin,  on 
which  the  servant  sits.  Dromedaries  are  not  overloaded  by  carrying 
two  men  at  once.  I  have  been  informed  that  in  Persia  the  master  sits 
behind,  and  the  servant  in  front  of  the  hump  to  guide  the  dromedary. 

Sometimes  a  square  platform  is  fastened  on  the  back  of  a  camel, 
sufficiently  capacious  to  afford  accommodation  for  four  grown  up  per- 
sons and  a  couple  of  children,  besides  traps,  sheep,  geese,  &c. 

Often,  covered  palanquins  are  fixed  on  a  camel,  containing  room 
for  a  couple  of  grown  up  persons  ;  but,  as  the  palanquins  are  of  wood 
and  have  sides  and  a  roof,  they  are  heavy,  and  require  powerful  cam- 
els. Heavy  palanquins,  artillery,  timber,  &c.,are  sometimes  suspen- 
ded between  two  camels. 

Camels  and  dromedaries  are  often  trained  to  be  yoked  to  the  plough. 
It  is  a  common  sight  in  Egypt  to  see  a  camel  allied  with  oxen,  mules, 
asses,  buffaloes,  to  a  plough.  They  can  also  draw  wheeled  carriages, 
and  turn  machinery  for  raising  water. 

A  camel  lives  from  twenty-five  to  thirty  years  ;  dromedaries,  unless 
they  are  blood  dromedaries  from  Arabia,  become  camels  when  they 
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into  the  city,  will  often  bring  on  an  attack  of  diarrhoea.  The  camel 
thns  attacked  will  seek  for  bitter  and  astringent  plants.  When  the 
attack  trfkes  place  in  the  desert,  the  animal  will  generally  find  its 
remedy;  but  in  the  towns  it  will  be  prudent  to  diet  it,  and  to  take  it 
out  gentle  walks  into  the  desert  and  skirts,  and  allow  it  to  nibble  on 
acacias  and  other  bitter  thorny  herbs. 

When  a  dromedary  is  observed  to  stumble  whilst  walking  at  a  slow 
pace,  it  is  a  sure  sign  it  has  the  ophthalmia  ;  a  smooth,  slippery  ex- 
crescence, resembling  the  head  of  a  leach,  is  observed  to  grow  out  of  the 
inner  part  of  the  upper  conjunctive  of  the  eyes.  An  opaque  fluid 
constantly  exudes  from  these  excrescences  and  disturbs  the  clearness 
of  the  animal's  vision  ;  strong  thread  is  passed  through  the  excres- 
cences with  a  sharp  needle,  and  the  threads  being  pulled,  and  the  ex- 
crescences stretched  out,  they  are  lopped  off  with  a  pair  of  common 
scissors.  The  operator  spirts  into  the  eye,  after  the  operation,  salt 
and  water  which  he  keeps  ready  in  his  mouth,  when  the  water  gets 
warmed  and  mixes  with  a  little  salive. 

To  render  a  camel  powerless  previous  to  an  operation  which  will  be 
painful,  the  hind  legs,  in  the  act  of  kneeling,  are  made  to  fall  on  a 
stout  rope  laid  perpendicularly  to  the  axis  of  the  body,  and  both  ends 
brought  up  between  the  interior  side  of  the  knees  and  the  exterior 
flanks  of  the  animal,  they  are  tied  over  the  small  of  the  back.  Both 
of  its  front  legs  being  also  tied  with  strong  tourniquets  to  prevent  its 
stretching  them  out,  another  rope  is  passed  over  the  neck,  and  its  ends 
made  tight  to  the  legs  to  prevent  the  animal  from  rising.  A  strong 
man  next  takes  hold  of  the  nostrils  and  the  lower  lips  of  the  poor  ani- 
mal, and  bending  the  neck  towards  its  hump,  fixes  it  in  that  position 
for  an  eye  to  be  operated  on.  The  neck  is  turned  in  the  opposite  di- 
rection for  the  operation  of  the  other  eye. 

The  camel  requires  nearly  as  much  liquids  as  most  other  animals  of 
the  same  bulk  and  transpiratory  area.  But,  as  it  does  not  require  to 
drink  every  day  like  other  animals,  it  is  erroneously  supposed  that  it 
requires  less  liquid  and  is  consequently  adapted  to  bear  thirst  better 
than  other  animals.  The  observation  may  be  true  in  a  certain  sense, 
but  it  is  essential  to  remark  that  the  camel  requires  nearly  the  same 
quantity  of  water  in  four  days  as  most  other  animals  in  the  same 
space  of  time ;  but  that,  instead  of  drinking  four  times  in  four  days, 
it  lays  in  a  capacious  pouch  nature  has  provided  it  with,  as  much 
water  in  one  draught  as  the  others  would  drink  in  four  draughts  ; 
out  of  the  pouch  the  camel  brings  up  small  quantities  of  water  to 
moisten  the  dry  shrubs  it  delights  in  previously  to  striking  off  into 
the  desert.  Camels  in  a  caravan  are  urged  to  replenish  their  water- 
pouches  with  water.  In  the  desert  the  wells  are  often  several  days 
apart,  and  when  the  camels  reach  a  well  they  lay  in  a  stock  to  carry 
them  on  to  the  next  well.  When  camels  are  in  their  stables  they 
should  have  access  to  water  without  impediment.  They  will  then  be 
found  to  drink  every  day  like  other  animals,  as  if  they  would  not 
willingly  burden  themselves  with  more  water  than  is  necessary. 

Camels  and  dromedaries  have  their  wool  and  hair  cut  with 
shears  twice  a  year.  The  first  time  they  are  shorn  is  when  they  return 
from  grass  in  the  beginning  of  summer,  and  the  second  time  in  Octo- 
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ber,  in  order  that  time  may  be  had  for  the  wool  to  grow  before  Jan- 
uary, which  is  the  commencement  of  the  cold  weather.  They  are 
shorn  quite  close  and  very  frequently;  they  are  then  greased  with 
butter  and  sulphur,  as  a  precautionary  measure,  though  they  should 
not  absolutely  require  it,  from  the  total  absence  of  anything  like  the 
symptom  of  mange. 

The  camel  has  the  same  marks  as  those  of  the  common  ass  down 
the  back  and  shoulders.  These  marks  are  often  so  slight  that  they 
escape  notice ;  sometimes  they  are  ve;-y  visible.  My  dromedary  has 
the  two  front  legs  white  from  the  foot  to  the  collosities  of  the  elbows, 
the  remainder  of  the  body  is  of  a  golden  fawn  color,  but  the  patches 
are  black  and  well  delineated  ;  they  extend  even  down  the  haunches. 

On  loading  a  camel  or  even  a  dromedary  it  is  necessary  to  attend 
to  keep  the  weights  on  each  side  equal.  Though  the  entire  weight 
should  be  small  compared  to  that  which  the  animal  could  carry  con- 
veniently, yet  any  appreciable  excess  on  one  side,  destroying  the 
balance,  affects  the  animal  injuriously  on  a  long  march.  This  is  so 
important  to  be  attended  to  that  it  often  happens  that  when  the  equi- 
librium cannot  be  effected  in  any  other  way,  recourse  is  had  to  stones 
or  bags  of  sand  to  establish  the  so  much  desired  equipoise. 

The  Arabian  breeds  of  dromedaries,  so  well  adapted  for  the  saddle, 
owe  their  easy  pace  to  their  being  taught  to  hold  their  heads  down 
whilst  in  motion.  Both  nature  and  art  contribute  to  give  the  animal 
the  habit  of  keeping  the  head  down.  When  the  country  produces 
nothing  but  short  plants,  and  the  dromedary  is  not  fed  at  home,  it  is 
allowed  to  feed  as  it  walks  along.  A  small  bag  of  sand  with  a  piece 
of  cloth  over  it  is  tied  up  to  the  mouth  of  the  young  dromedary,  to 
give  it  the  habit  of  keeping  its  head  down,  and  to  walk  with  its  hind 
legs  open  and  kept  apart.  The  weight  prevents  the  animal  from 
springing  up  suddenly  at  each  pace  by  causing  it  to  break  the  pace. 
Then  the  body  is  kept  rather  lower  in  level,  and  moves  horizontally. 
Again,  a  small  wound  is  kept  open  on  the  ridge  of  the  bone  between 
the  ears,  and  when  the  wound  is  slightly  touched  with  a  stick  by  the 
side,  the  animal  is  reminded  that  it  has  to  keep  its  head  down.  But 
this  is  a  cruel  mode  of  securing  an  easy  seat.  When  the  dromedary 
has  once  learned  to  keep  its  head  down,  it  will  do  so  whenever  it  is 
gently  touched  between  the  ears,  without  its  being  necessary  to  have 
a  raw  kept  up  there,  which  attracts  flies,  and  puts  the  animal  to  unne- 
cessary pain. 

But  the  Bishory  and  Abaddeh  dromedaries  keep  their  necks  high 
up,  because  they  feed  on  trees.  Those  of  the  Nile  valley  having,  as 
it  were,  an  artificial  existence,  constantly  in  files,  bearing  burdens, 
the  head  of  one  being  tied  to  the  tail  of  the  other  preceding  it,  have 
the  habit  of  carrying  their  necks  nearly  horizontally. 

When  a  dromedary  is  put  to  a  sudden  journey  after  a  long  period 
of  repose,  and  the  ground  is  loose  and  stony,  it  will  become  foot  sore 
and  lame.  The  only  remedy  is  repose.  Sometimes  water  in  the  leg 
is  brought  on  by  too  violent  a  transition  from  repose  to  labor.  Dro- 
medaries kept  for  the  saddle  should  be  constantly  exercised  and  made 
to  go  over  all  sorts  of  ground.  The  ground  of  their  stables  should  be 
mixed  with  stones.    The  best  ground  is  sand  containing  quartz  pebbles. 
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As  a  general  rule,  keep  your  dromedaries  rather  low  than  well  fed, 
nourishing  them  just  suflSciently  to  give  them  a  moderate  hump  with- 
out a  voluminous  belly.  Indulge  them  on  the  road  when  there  is  an 
opportunity  and  time,  but  never  in  the  time  of  repose. 

The  most  favorable  condition  of  keeping  and  rearing  dromedaries 
is  to  keep  them,  if  possible,  constantly  out  of  inhabited  places,  in  the 
deserts  and  open  air,  where  they  may  change  place  continually  and 
remain  clean ;  constantly  out  in  the  sun  and  in  the  open  air  at  night, 
they  will  not  be  affected  by  sudden  changes  in  temperature.  The 
best  dromedaries  and  camels  are  spoilt  in  covered  stables.  Provided 
the  dromedary  is  constantly  out  in  the  open  air  and  in  motion,  it  will 
bear  the  greatest  heat  as  well  as  cold  or  damp.  With  the  assistance 
of  man,  the  dromedaries  might  defy  the  severest  cold;  but  it  must 
have  man  for  its  constant  companion  and  protector.  When  a  she 
camel  ejects  her  embryon  at  the  completion  of  a  month  after  her  im- 
pregnation, and  after  the  usual  period  ejects  a  second  embryon  after 
the  second  month  of  her  impregnation,  then,  after  the  usual  period, 
being  impregnated  the  third  time,  a  rcmb  of  wheaten  flour  boiled  in 
water  to  the  consistence  of  gruel,  is  given  to  her  to  drink  at  once 
about  the  completion  of  the  third  month  of  her  pregnancy.  It  gen- 
erally has  the  effect  of  averting  abortion,  and  to  cure  the  habit  of 
ejecting  for  the  future. 


As  soon  as  the  foal  is  born,  the  navel  string  is  cut  and  its  extremity 
tied  into  a  knot.  Immediately  after  the  expulsion  of  the  bed  of  the 
foal,  the  womb  of  the  mother  is  fumigated  with  odoriferous  shrubs. 
The  first  day  the  foal  is  allowed  to  take  a  small  quantity  of  the  first 
milk ;  the  remainder  of  the  milk,  which  is  thick,  is  drawn  off  arti- 
ficially. 

The  foal  takes  about  six  days  before  it  can  stand  firmly  on  its  own 
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legs  without  the  assistance  of  man.  But  this  becomes  necessary,  be- 
cause men  think  it  necessary  to  assist  the  foal ;  and,  consequently-,  the 
foal  becomes  tardy  in  acquiring  confidence  to  stand  on  its  own  legs. 
The  dam  kneels  on  her  front  knees  to  bring  her  udder  within  reach  of 
her  young. 

When,  during  the  period  of  lactation,  an  obstinate  diarrhoea  affects 
the  foal,  and  it  is  not  in  the  power  of  the  dam  to  feed  on  certain 
herbs  to  communicate  to  her  milk  the  medicinal  properties  the  malady 
of  the  little  one  would  require,  the  hind  part  of  the  foal  is  cauterized 
from  the  root  of  the  tail  to  the  small  of  the  back.    (See  page  12.) 

If  the  parts  cauterized  swell  and  fester,  it  is  a  good  sign,  if  not, 
the  foal  will  die.  Tar  is  applied  on  the  wound  to  seclude  it  from  the 
action  of  the  atmosphere  and  injury  from  insects. 

When  at  the  end  of  six  months  the  foal  is  seperated  from  its  dam, 
the  distended  udders  of  the  mother  are  washed  every  morning  at  sun- 
rise with  the  coldest  water  that  can  be  procured.  The  coldest  water 
is  that  which  has  been  allowed  to  hang  during  the  night  in  a  goat 
skin,  the  surface  of  which  is  constantly  damp  by  the  water  impercep- 
tibly exuding  from  the  pores  of  the  skin.  When  the  atmosphere  is 
dry  the  evaporation  goes  on  more  rapidly,  and  the  temperature  of  the 
water  is  lowered  considerably  in  winter,  nearly  to  the  freezing  point. 
The  udders  are  laved  by  cold  water  being  suddenly  thrown  up  to  them 
until  they  contract  in  volume  to  their  original  size. 

Bleeding  is  performed  only  in  one  case,  that  is  when  the  dromedary 
becomes  affected  with  madness  by  congestion  of  blood  in  the  head. 
The  animal  becomes  sullen  ;  the  eyes  lose  their  brightness  and  be- 
come red ;  it  staggers  in  walking ;  it  becomes  dangerous  in  sudden  par- 
oxysm of  rage  and  fury. 

The  dromedary  so  attacked  must  be  muzzled,  tied  down,  and  oper- 
ated upon  in  the  following  manner :  about  ten  pounds  of  blood  is 
taken  from  one  of  the  temporal  arteries,  from  the  vein  which  is  tumi- 
fied  and  situated  between  the  ear  and  the  eye.  The  blood  is  stopped 
by  introducing  the  end  of  a  metallic  ramrod,  heated  red  hot,  into  the 
aperture.  Afterward  the  region  about  the  nostrils  and  upper  lip  is 
cauterized  circularly  thus : 


Front  view.  Side  view. 

Sometimes  blood  is  taken  from  a  vein  in  the  interior  side  of  the 
tail,  about  half  way  down  from  its  root.  The  wound  is  bound  up 
with  a  piece  of  cotton,  steeped  in  linseed  oil,  and  a  bandage;  and  the 
region  around  the  fundament  is  cauterized  circularly. 
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These  bleedings  and  cauterization  appear  to  be  inseparable ;  and  in 
some  cases  both  ends,  the  head  and  the  tail,  are  submitted  to  the 
double  operations. 

When  a  female  dromedary  ejects  the  matter  of  impregnation  soon 
after  the  act  of  copulation,  it  is  customary  to  extract  from  the  interior 
membrane  of  the  proper  channel  of  communication  in  the  female,  an 
excrescence  of  the  size  of  a  lentil,  which  is  of  a  dark  red  color.  The 
wound  being  rubbed  with  salt,  the  male  is  immediately  brought  to 
cover.  The  operation  is  said  to  have  the  eflFect  of  compelling  the 
female  to  retain  the  impregnating  fluid. 

When  it  is  necessary  to  saddle  a  dromedary  that  has  acquired  a 
voluminous  hump  through  repose  and  over  feeding,  the  skin  on  both 
sides  of  the  hump  is  turned  up,  and  sufficient  fat  is  sliced  away  to 
reduce  the  hump  to  the  required  dimensions.  The  skin  is  then 
properly  sewn  with  twine  dipped  in  linseed  oil  and  besmeared  with 
tar ;  a  cloth  of  linen  steeped  in  oil  is  laid  over  the  hump,  and  the  sad- 
dle fixed  on  it  in  its  proper  place. 

The  fat,  which  is  very  pure,  has  the  consistence  of  thick,  firm  cream, 
and  is  esteemed  to  be  a  high  treat.  But  by  proper  attention  to  the 
feeding  and  health  of  the  animal,  this  barbarous  operation  will  never 
become  necessary. 


^    54 


K=W 


Defective. 


Daring  operation. 


AAer  operation. 


The  usual  defect  in  the  conformation  of  a  camel,  and  particularly 
of  a  dromedary,  is  a  certain  deformity  in  the  muscles  of  the  front 
legs  close  to  the  breast:  when  these  muscles  are  too  flabby  and  volu- 
minous, they  chafe  against  the  sides  of  the  breast  and  prevent  the 
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animal  from  taking  strides  freely  and  keeping  up  with  the  others. 
To  remedy  the  defect,  is  to  apply  the  cautery  rather  deeply  into  the 
flesh  in  a  semicircular  form,  and  afterwards  to  tie  up  both  legs  of  the 
animal  close  together,  and  keep  it  standing  until  the  wound  is  suflici- 
ently  healed. 

In  certain  tumors,  to  reduce  them,  setons  are  attached  in  the  parts 
most  proper;  these  setons  are  strips  of  cord  or  twisted  leather  passed 
through  the  skin  and  flesh,  and  tied  up  at  both  ends  with  a  rose  knot ; 
at  stated  intervals  the  cord  is  drawn  sufliciently  to  shift  to  a  new  part. 
But  it  is  necessary  to  keep  the  wound  covered  with  naphtha  and  tar, 
to  prevent  the  annoyance  from  flies  and  insects.  There  is  in  those 
parts  of  the  Nile  valley  where  the  soil  is  sandy  from  its  vicinity  to 
the  desert,  a  kind  of  gad-fly  which  makes  its  appearance  when  dates 
ripen,  and  the  sting  of  which  is  said  to  be  mortal  to  camels  as  well  as 
horses  and  other  cattle. 

In  1830  I  lost  a  beautiful  Mascaty  dromedary,  in  the  Wady  To- 
meilat,  from  the  sting  of  this  formidable  fly.  The  dromedary  took 
me  very  gayly  to  the  Wady,  distant  about  forty  miles  from  Cairo, 
knowing  that  she  would  meet  friends  there,  other  dromedaries  in 
stables  at  the  Tel.  I  set  ofl*  from  Cairo  after  sunrise,  and  reaching  the 
Tel  about  a  couple  of  hours  before  sunset,  I  gave  her  a  loaf  of  bread, 
and  at  sunset,  she  had  her  roub  of  beans.  On  the  following  day  she 
was  well,  and  a  Bedouin  took  her  out  to  walk.  In  the  evening  she 
refused  her  food,  and  on  the  following  day  she  died.  Everybody  said 
that  she  had  been  stung  in  the  belly  by  the  gad-fly.  The  experienced 
affirm  that  if  during  the  season  of  the  gad-fly,  dromedaries  are  taken 
out  to  water  before  sunrise,  the  sting  of  the  fly  will  not  affect  them  ; 
and  that  if  a  dromedary  does  not  die  after  being  stung  once,  it  will 
never  be  affected  by  it  during  the  whole  of  its  lifetime.  The  fly  is 
of  a  pearl  color  with  black  spots.  The  tail  is  rather  long;  its  poison 
must  be  very  active  in  proportion  to  its  volume.  Yet  I  have  observed 
the  Wady  lull  of  cattle  in  the  days  of  the  gad-fly.  Those  who  have 
expensive  horses,  clothe  them  in  shirts  of  thin  and  loose  cotton  cloth, 
taking  care  that  the  breast  and  belly  are  well  protected. 

During  the  last  months  of  lactation  and  afterwards,  the  foal  being 
young,  the  dam  has  been  known  to  slip  into  its  little  mouth  cuds  of 
her  own  chewing.  The  udder  of  the  she  camel,  after  the  separation 
of  her  young,  are  put  into  a  linen  bag  to  prevent  the  little  one  from 
sucking. 

The  young  are  early  made  accustomed  to  the  detonation  of  guns. 
In  the  deserts  they  are  let  into  strong  and  rocky  ground,  and 
every  kind  of  ground,  that  they  may  not  fear  solitary  trees  or  rocks. 

The  great  secret  is  not  to  accustom  the  dromedary  to  violence  and 
vociferation.  It  will  otherwise  take  to  the  habit  of  starting  and  cry- 
ing, which  is  a  capital  defect  in  warlike  operations,  and  disagreeable 
at  all  times. 

When  in  the  midst  of  an  encampment  of  hundreds  of  dromedaries 
in  groups,  some  kneeling,  others  standing,  and  some  in  motion,  with 
or  without  their  riders,  you  see  a  dromedary  threading  its  way  between 
the  others  without  altering  its  pace  or  turning  its  face  to  the  right  or 
left,  and  coming  opposite  to  the  tent  its  rider  is  bound  to,  it  kneels 
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down  without  being  apprised  to  do  so,  otherwise  than  by  a  slight  motion 
of  the  body  of  the  rider,  keeping  its  head  to  the  door  of  the  tent  as  if 
it  saluted  its  inmates,  and  after  its  rider  has  dismounted,  remains 
kneeling  steadily  and  perfectly  upright,  leaning  neither  to  the  right  nor 
to  the  left,  that  dromedary  is  a  well  bred  dromedary. 

Arabs  never  handle  their  dromedaries  as  men  do  who  pat  and  stroke 
horses,  &c.,  but  keeping  their  hands  down,  they  approach  quietly 
their  face  to  that  of  the  dromedary,  who  will  recognize  the  caress  by 
approaching  its  mouth  to  the  face  of  its  master.  Some  of  them  like 
to  inhale  the  smoke  of  tobacco. 

In  travelling  they  are  certainly  cheered  by  the  songs  of  their  riders. 
They  seem  to  keep  time,  and  to  delight  in  the  voice  of  their  masters. 

Even  a  well-trained  dromedary  will  make  an  attempt  to  throw  off  a 
stranger,  but  after  the  first  attempt,  it  will  not  repeat  the  trial. 

In  winter  the  saddled  dromedary  has  a  breast  cloth  and  a  square 
piece  of  cloth  on  the  small  of  the  back  to  keep  it  warm.  Alter  a 
journey  the  saddle  is  not  taken  off,  it  is  merely  loosened,  when  its 
load  has  been  disengaged,  on  both  sides.  They  are  made  to  kneel 
with  one  side  to  the  wind.  The  tents,  if  any,  are  raised  to  the  wind- 
ward. Isolated  dromedaries,  without  loads,  invariably  turn  their 
backs  to  the  wind  when  in  a  state  of  repose.  In  a  hail  storm  they 
wish  to  kneel  down  and  turn  their  backs  to  the  pelting  element ;  the 
same  in  heavy  showers  of  rain  with  much  wind.  They  do  not  like  to 
march  against  the  wind  when  it  blows  a  dust  storm.  In  the  deserts 
when,  after  a  calm,  the  heated  air,  in  volcanic  and  sulphur  districts, 
is  slowly  put  into  motion  in  the  valleys,  dromedaries  caught  in  such 
torrents  of  hot  wind  turn  their  backs  to  the  current  and,  kneeling, 
stick  their  noses  into  the  sand  or  into  such  cavities  or  irregularities  in 
the  ground  as  may  afford  them  the  greatest  possible  immediate  pro- 
tection from  the  pernicious  wind.  The  riders  also  find  relief  by 
applying  to  their  mouths  and  nostrils  wet  cloths. 

When  in  a  valley  in  the  deserts  you  observe  plenty  of  green  shrubs, 
it  may  be  that  they  are  rooted  up  by  the  dromedaries  in  their  efforts  to 
disengage  a  part  for  a  mouthful.  In  that  case  you  must  push  on  until 
you  come  to  soils  in  which  the  plants  have  taken  strong  root  and 
bear  being  broken  without  being  drawn  out  root  and  all.  Such  un- 
favorable localities  would  make  your  dromedary  lose  time  from  its 
fruitless  and  tantalizing  efforts  to  feed.  In  riding  young  camels  be- 
fore they  are  saddled,  it  is  usual  to  place  the  body  on  the  small  of  the 
back,  taking  hold  of  the  wool  growing  on  the  hump  to  have  a  firmer 
hold.  The  best  trainers  do  not  use  any  whip  or  stick,  but  guide  the 
young  animal  more  by  the  bending  of  the  body,  and  the  knees  and 
voice,  than  with  anything  else.  The  secret  seems  to  be  that  the  trainer 
must  continue  to  keep  his  seat  on  the  back  of  the  little  one  for  seven 
or  eight  hours  ;  although  it  may  be  allowed  to  have  its  own  way  in 
the  beginning,  it  will  soon  learn  that  it  can  get  rid  of  the  burden  on 
no  other  condition  than  by  doing  what  the  burden  requires  ;  all  this 
is  done  without  beating  or  violence.  After  a  couple  of  months  from 
its  birth,  the  foal  can  accompany  the  dam  in  long  journeys  without 
injury.  It  is  allowed  to  run  free.  It  delights  in  frisking  about  ahead 
of  the  caravan,  suddenly  galloping  back  to  return  to  its  mother's  tail. 
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It  is  at  this  age  that  foals  are  mounted  for  the  first  time,  with  the 
double  coil  around  their  muzzle  and  a  halter  and  bag  of  sand.  When 
they  allow  themselves  to  be  mounted,  the  reins  and  halter  are  not 
used ;  sometimes  the  halter  merely  is  continued  to  be  used.  In  the 
third  year  they  are  saddled ;  but  it  is  only  in  the  fourth  year  that 
they  are  loaded  and  expected  to  carry  their  riders  and  loads  long 
journeys. 


When  they  are  very  young,  a  handful  of  dates  or  a  little  bread  held 
out  to  them,  and  only  given  to  them  when  mounted,  will  make  them 
desire  to  be  mounted  without  grumbling.  Immediately  a  young 
dromedary  is  so  mounted,  it  will  rise  up  and,  after  a  few  paces,  wiU 
turn  up  its  neck,  and  present  its  mouth  to  its  rider  for  the  expected 
** bakshish,"  or  present.  After  some  time  the  usual  *' bakshish" 
may  be  deferred  on  the  road,  until  gradually  it  may  be  dispensed  with. 
But  it  is  proper  from  time  to  time  to  treat  it  with  something  nice. 
They  appreciate  and  remember  acts  of  kindness.  Camels  kindly 
treated  are  sure  to  be  more  healthy  and  stronger  and  more  docile  than 
those  that  work  on  without  notice  being  taken  of  them. 


The  doable-coiled  nooie. 


Dromedaries  run  no  danger  in  streams.     They  swim  with  facility,. 

and  can  take  any  direction  they  please  in  the  water.     They  do  not, 

however,  enter  a  river  readily,  requiring  to  be  habituated  to  take  to 

water  early.     They  may  be  made  to  ford  a  river  best  by  leading  them 
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on  by  their  halters  from  a  boat  crossing  the  river.  Sometimes  their 
riders  are  transported  across,  by  sitting  on  the  small  of  the  back 
of  the  animal.  They  do  not  like  the  rapid  transition  from  dry,  hot 
ground,  in  a  state  of  perspiration  from  a  long  march,  into  cold  water, 
though  it  should  be  a  mere  puddle,  or  even  a  piece  of  ground  slightly 
wetted.  But  once  fairly  in  the  water,  the  first  shock  being  over,  they 
can  walk  in  it  up  to  their  bellies  any  distance  without  injury,  pro- 
vided they  are  allowed  to  cool  a  little,  if  they  be  overheated  in  a  long 
march,  when  they  come  to  the  water. 

Ferry  boats  for  dromedaries  and  camels  are  the  same  as  those  for 
horses  and  cattle.  I  speak  of  ferry  boats  used  on  the  Nile.  They 
have  square  sterns  and  broadish  beams,  decked,  covered  with  straw, 
&c.  The  passage  from  the  shore  to  the  boats  is  along  a  species  of 
bridge  made  of  sections  of  palm  trees,  covered  with  earth  and  straw. 
When  on  board,  the  dromedary  is  made  to  kneel.  The  front  legs  are 
tied  up,  and  the  halter  held  in  its  rider's  hand.  If  it  be  feared  that 
the  dromedary  will  rise  and  struggle  during  the  passage,  particularly 
if  it  be  windy  and  rough,  it  will  have  to  be  fixed  in  the  following 
manner,  the  rider  holding  it  firmly  by  the  nostrils :  Where  a  is  the 
fetter,  b  the  halter,  and  c  a  rope  passed  under  the  two  hind  heels,  and 
made  tight  over  the  small  of  the  back. 


The  eye  of  the  dromedary  is  so  constructed  and  placed  that  it  has  a 
complete  view  of  the  ground  in  front,  under,  and  behind  it  simulta- 
neously ;  but  to  see  an  object  a  little  raised  above  the  ground  level, 
the  animal  raises  its  head.  It  can  also  look  up  vertically  by  turning 
its  neck  round  sideways  and  backwards,  the  posture  it  adopts  when 
it  is  fed  by  its  rider,  or  wishes  to  have  a  look  at  him,  as  it  frequently 
happens  with  good  dromedaries  that  love  their  masters.  The  drome- 
dary sees  well  in  the  night  time,  but  at  daylight  its  sight  is  as  sharp 
as  that  of  any  Bedouin.  Venomous  snakes  generally  bury  themselves 
up  in  sand,  just  leaving  out  their  little  eyes,  which  would  appear  like 
small  berries  of  a  darkish  red  color,  in  wait  for  their  prey,  but  they 
do  not  elude  the  vigilance  of  the  camel  or  dromedary,  which,  in  ap- 
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proaching  them,  either  makes  a  sudden  start  off  laterally,  or  crushes 
the  reptile  by  treading  on  it  with  one  of  its  feet. 

The  sense  of  hearing  of  the  dromedary  is  peculiarly  fine.  Before 
men  are  aware  of  the  approach  of  other  camels,  the  dromedary  is  the 
first  to  give  the  signal,  long  before  those  approaching  are  visible.  In 
1857,  being  on  the  isthmus  of  Suez  with  a  party,  we  contrived  to  siepa- 
rate  and  to  lose  each  other.  After  an  entire  day's  absence,  I  had  to 
pass  the  night  under  a  bush,  on  which  my  dromedary,  of  the  Mascaty 
breed,  fed.  The  night  was  dark  and  stormy.  About  three  hours  after 
sunset  I  observed  my  dromedary  looking  attentively  towards  the  east, 
and  showing  symptoms  of  uneasiness  as  if  it  would  free  itself  of  its 
trammels.  I  caressed  it  and  pacified  it.  Fearing  the  approach  of 
unknown  parties  of  Bedouins  in  the  night,  I  mounted  at  the  first 
light,  intending  to  ride  rapidly  back  to  the  last  "  beytoutet,"  or  night 
camp,  and  from  thence  follow  the  traces  of  the  party  over  the  sands 
until  I  came  up  with  them.  But  I  had  not  gone  above  a  couple  of 
miles,  when  I  fell  in  with  their  traces,  and  found  they  had  passed  me 
in  the  night,  certainly  not  more  than  half  a  mile  to  the  east  of  my 
bush.  Now,  had  I  mounted  my  dromedary  at  the  time  it  showed  so 
much  uneasiness,  it  would  have  brought  me  to  the  party,  and  also  to 
bread  and  water. 

When  on  a  march  the  dromedary  comes  to  a  place  it  has  never  been 
in  before,  it  will  generally  stand  still  at  the  summit  of  the  road  and 
view  the  horizon  attentively  for  a  minute  ;  it  will  then,  of  its  own 
accord,  continue  the  route,  as  if  it  had  been  satisfied  with  the  recon- 
noitering,  and  got  a  sufficient  idea  of  the  topography.  Dromedaries 
are  said  never  to  forget  a  place  they  have  visited,  though  but  once. 

Providence  has  given  to  the  camel  an  instinctive  knowledge  of  the 
approach  of  danger  to  a  degree  that  is  most  admirable.  If,  in  the 
season  of  rain,  you  observe  your  dromedary  in  a  broad  valley  hasten- 
ing its  steps  to  cross  it,  neglecting  dainty  mouthfuls  from  plants  and 
shrubs,  do  not  retard  its  pace,  but  urge  it  on,  for  a  mountain  torrent 
is  approaching,  though  you  have  seen  no  indications  of  rain,  and  have 
a  cloudless  sky  over  head.  I  had  an  example  of  this  instinctive  power 
in  one  of  the  valleys  of  the  peninsula  of  Sinaii.  My  dromedary  hur- 
ried me  across  the  valley,  and  when  it  reached  high  grounds  it  stopped 
and  looked  at  the  approaching  wave  and  remained  until  it  passed  us. 
It  looked  like  a  dike  of  thick  muddy  water,  perhaps  ten  feet  in  height, 
rolling  down  the  valley,  and  carrying  with  it  trees,  bones,  rags,  &c., 
destined  to  be  lodged  in  the  sea. 

Many  wonderful  stories  are  told  of  the  intelligence  of  the  drome- 
dary.    I  will  relate  the  two  following  because  I  think  them  to  be  true : 

Sheikh  Rashoud,  of  the  Maazi  tribe,  and  my  guide  in  the  Arabian 
deserts  and  the  Saide,  informed  me  that  when  he  was  a  young  man 
he  started  from  the  reef  with  Helweh  (the  sweet,  the  name  of  his 
dromedary,)  in  quest  of  a  camel  his  father  had  left  to  roam  in  the 
deserts  some  months  before.  He  followed  its  footsteps  leisurely  during 
three  days,  and  had  not  reached  the  camel  when  his  provision  of  water 
got  exhausted.  He  was  obliged  to  quit  the  track  in'  order  to  make  a 
nasty  march  to  the  nearest  ravine,  in  which  he  was  certain  of  finding 
water.     The  Sheikh  said :  '*  During  this  march  my  throat  got  dry 
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and  bitter,  and  my  tongue  clove  to  the  roof  of  my  mouth.  At  the 
entrance  of  the  ravine,  I  dismounted,  and  leaving  the  dromedary  to 
wait  for  me,  I  took  the  water-skin  and  climbed  up  the  burning  rocks 
a  long  way,  when  I  reached  the  hoped  for  spot  and  found  no  water  in 
it.  I  immediately  returned  with  trembling  knees,  faltering  at  each 
step,  and,  mounting  ^  Helweh/  I  had  strength  to  say  to  her,  *  In 
the  name  of  God,  the  compassionate  and  the  merciful  I  now,  my  sister, 
take  me  down  to  our  tent.'  'The  Naggiah'  seemed  to  comprehend 
the  danger  of  my  position.  She  commenced  trotting  down  the  valley, 
with  wide  and  equal  steps,  carrying  her  head  up  high  and  snuffing  the 
air  of  the  Nile.  Yet,  far  away,  I  felt  giddy  and  sleepy  ;  but  I  tied 
myself  fast  to  the  saddle  with  my  turban.  Soon  after  my  eyesight 
began  to  fail  me,  I  heard  the  waves  of  the  sea  roaring  in  my  ears, 
and  I  awoke  in  the  shade  of  my  tent  surrounded  by  my  friends,  and 
Helweh  was  quietly  chewing  the  cud  of  repose  and  happiness  at  the 
door.'' 

*'  Do  many  Bedouins  die  of  thirst  in  the  desert  ?"  '^  Many  ;  many 
young  men,  from  inexperience  in  themselves,  get  overcome  by  thirst ; 
alone  in  the  hills,  they  lie  down  to  sleep  under  some  rock  or  bush, 
and  they  never  awake  again.  Hyenas  devour  them,  and  their  bones 
and  shirts  may  be  found  by  accident  long  after." 

^'  What  did  they  do  to  you  to  recover  you  in  their  tents  ?"  ^'  I  was 
wrapped  up  under  a  load  of  hair-cloths  and  woolen  sacks,  with  my 
head  a  little  raised,  to  which  moistened  linen  was  kept  applied  ;  some 
drops  of  salt  and  water  had  been  put  into  my  ears.  Water  was  given 
to  me  in  very  small  quantities.  When  the  skin  remains  dry,  there  is 
no  hope  ;  and  too  much  water  at  once  is  death." 

''What  became  of  Helweh?"  '*  Helweh  died  after  bearing  us  a 
son  and  two  daughters  ;  but  they  will  never  equal  their  mother.  She 
was  a  pilgrim  ?"  "  Where  did  you  bury  her  ?"  (I  asked  this  ques- 
tion anticipating  the  answer.)  '*  Before  she  died  she  was  taken  to 
the  village  and  slaughtered,  and  her  flesh  sold." 

Such  is  the  general  custom  with  Bedouins,  and  Fellahs  also,  when 
a  serious  accident  happens  to  any  of  their  cattle,  which  cannot  be  re- 
paired and  will  disable  them  for  life,  or  a  fit  of  sickness  which  is  con- 
jectured to  be  mortal,  their  carcasses  are  sold  for  butcher's  meat, 
whilst  there  is  time. 

Camel's  flesh  is  very  much  like  beef,  and  I  believe  much  of  that 
which  is  sold  for  beef  to  Europeans  is  camel's  flesh. 

Haggi  Amron,  of  the  Hewatat  tribe,  now  the  keeper  of  Gemileh, 
my  she  dromedary,  related  to  me  the  following  anecdote,  which  I  will 
exhibit  in  the  form  of  dialogue,  as  nearly  as  possible  in  the  order  the 
conversation  took  place : 

"  0,  Haggi  Amron,  why  do  you  not  sell  Denha,  who  is  always 
lame,  and  eats  here  without  any  use  to  us?" 

"She  belongs  to  little  Aamir,  my  son,  who  will  not  part  with  her  ?" 

"  Denha  gave  him  milk  and  nursed  him  when  he  was  nine  years 
old.  She  bore  a  daughter,  who  died  a  couple  of  months  old,  and  this 
lad  took  her  pldce,  for  he  was  continually  sucking  Denha's  teats.  She 
would  not  allow  any  other  person  to  approach  her  but  Aamir,  (Aamir, 
looking  at  ''  Denha,"  said  ''  Sahih,"  true,)  and  at  night  she  would 
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not  He  down  unless  she  had  my  bon  between  her  front  legs,  gently 
covering  him  with  ber  neck  to  keep  him  warm." 

"Well,  Aamir,  it  is  just  that  you  should  take  care  of  ^Denha.'  " 

The  boy,  on  hearing  this,  ran  to  kiss  the  dromedary,  and  she 
gently  lowered  her  lips  to  his  to  receive  tlie  greeting. 

A  clayey  soil  after  rains,  when  it  is  nearly  dried  up,  but  moist 
enough  to  become  slippery,  is  dreaded  by  the  camel ;  the  inferior 
planes  or  soles  of  the  feet  being  flat  and  smooth,  they  are  apt  to  slide, 
and  to  cause  the  shoulder  or  hip  joints  of  the  animal  to  be  dislocated 
by  awkward  falls. 

But  it  is  far  more  dangerous  when  a  portion  of  a  road  of  the  same 
soil,  during  dry  weather,  is  rendered  slippery  by  partial  watering  ;  for 
the  dromedary,  which  generally  goes  at  a  shuffling  pace  on  the  dry 
part  of  the  road,  must  draw  up  suddenly  at  the  moistened  part  of  the 
road,  and  walk  over  it  slowly  and  carefully.  The  riders  generally 
apprise  the  dromedaries  on  approaching  such  spots  by  crying  out, 
*'Hot  I  hot!"  an  expression  the  animals  are  accustomed  to  hear  when 
they  are  to  diminish  their  velocity  of  motion  suddenly,  and  to  be  care- 
ful. Many  camels  receiving  accidental  falls  under  heavy  loads  in 
crossing  over  slippery  grounds  of  the  nature  above  referred  to,  are  so 
maimed  that  they  have  to  be  slaughtered  on  the  spot. 

The  other  kind  of  ground  camels  and  dromedaries  dread  is  that  of 
flints  that  have  been  split  into  sharp  edged  sections  by  the  operation 
of  the  air.  It  is  necessary  to  go  over  such  ground  slowly,  if  it  cannot 
be  evaded. 

Soft  sand,  or  geologically-subsiding  districts,  reached  by  high  sea- 
tides,  having  a  thin  crust  of  hard  salt  earth,  carrying  the  sand  below, 
are  disliked  by  the  camel,  not  so  much  from  danger  as  from  the 
fatigue  it  gives  them  to  walk  over,  particularly  when  they  are 
loaded. 

The  most  favorable  ground  for  dromedaries  is  a  hard,  dry,  smooth, 
sandy  soil,  or  the  sandy  shores  of  the  sea,  which  have  been  made 
compact  and  hard  by  the  action  of  waves.  In  these  kinds  of  ground 
the  dromedary  can  go  at  full  speed  without  danger. 

All  other  sorts  of  ground,  however  rocky  or  inclined,  (of  course, 
within  certain  limits,)  are  passable  by  camels  and  dromedaries  at  a 
climbing  and  slow  pace.  The  feet  of  the  animal  would  appear  to 
have  the  power  of  adhering  to  the  rocks  by  a  kind  of  vacuum  they 
produce,  so  sure  is  its  tread  in  localities  one  could  think  scarcely 
practicable  to  pedestrians. 

In  1843  I  took  dromedaries  over  the  flour  path,  (a  most  difficult 
and  steep  road,)  across  the  mountains  leading  from  the  Northern 
Coptic  Convents,  close  to  the  Red  sea,  to  the  Southern  Convents.  It 
is  called  the  *' flour  path"  because  the  monks  used  to  carry  flour  and 
other  provisions^  between  these  convents,  along  that  road,  on  their 
backs,  preferring  that  route  to  that  along  the  plain,  on  account  of  the 
plundering  properties  of  the  Bedouins.  The  road  was  so  bad  that  I 
had  to  lay  loose  stones  together  in  several  parts  of  it,  to  afford  myself, 
as  well  as  my  dromedary  and  those  following  her,  a  secure  footing. 
The  dromedaries  went  through  the  work  without  any  difficulty,  and 
with  no  other  damage  than  the  loss  of  a  little  skin  from  their  legja^ 
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which  was  caused  more  from  my  hurrying  them  on,  in  order  not  to  be 
benighted  on  the  hills,  than  from  the  awkwardness  of  the  animals. 
When  the  dromedary  comes  to  a  diflScult  step,  it  stands  still  and 
examines  the  ground,  and  suddenly  strides  up  easily,  placing  its  feet 
where  you  would  think  it  never  would  have  ventured  to  place  them. 

TRACKING. 

The  impressions  of  a  camel's  feet  on  sandy  soil  in  the  deserts  do 
not  get  eflFaced  for  as  much  as  a  couple  of  years,  unless  a  heavy  shower 
of  rain  should  come  to  smooth  down  the  surface  of  the  ground.  The 
strongest  winds  do  not  destroy  foot-marks,  though  they  should  lie  in 
the  way  of  drifting  sand. 

In  tracking  the  footsteps  of  a  camel,  the  times  in  the  day  they  will 
be  best  visible  are  a  little  after  sunrise,  and  a  little  before  sunset, 
being  the  least  perceptible  at  noon. 

The  most  favorable  position  of  the  eye  is  when  the  object  to  be 
traced  lies  between  it  and  the  sun.  When  the  line  of  direction  of  the 
search  lies  from  the  sun,  it  will  be  necessary  to  sit  fronting  the  hind 
part  of  the  camel,  or  to  walk,  frequently  looking  back.  It  is  best  to 
keep  a  few  yards  to  the  right  or  left  of  the  line,  in  order  that  when  a 
doubt  should  occur,  the  tracker  may  be  able  to  retrace  his  own  steps 
without  adding  marks  of  his  own  to  increase  the  uncertainty  of  the 
faint  marks  to  bo  traced.  When  the  trace  ceases  to  become  visible 
from  the  nature  of  the  ground,  it  will  be  necessary  to  make  a  rapid 
circuit,  observing  every  strip  of  soil  crossed  over  susceptible  of  receiv- 
ing deep  impressions. 

When  indentures  made  in  the  sandy  soil  by  the  sharp  nails  of  the 
feet  of  a  camel,  and  clearly  scarped  and  distinctly  pointed,  it  will  be 
an  indication  that  they  were  made  recently.  The  time  elapsed  since 
the  passage,  may  be  approximated  to  by  the  degree  of  dampness  of  the 
soil  on  which  the  camel  has  urined,  and  of  the  dung  of  the  animal, 
which  should  be  crushed  in  the  hand  and  well  examined,  to  detact 
the  nature  of  the  food,  as  well  as  the  quantity  of  humidity  it  contains. 

When  a  camel's  footsteps  are  traced  to  trees  and  shrubs  on  which 
it  has  browsed,  the  examination  of  the  parts  nipped  will  be  a  guide  to 
compute  the  degree  of  the  recentness  of  the  visit  by  the  more  or  less 
freshness  of  the  recisions. 

DESERT  MARCHES. 

In  a  war  expedition  in  hostile  districts,  it  is  a  general  rule  to  march 
in  the  night,  and  to  be  ensconced  in  rocky  ground  or  under  shelter  of 
some  ravine  during  the  day,  as  far  as  possible  from  springs,  and  never 
in  localities  containing  much  pasture. 

As  soon  as  the  sun  is  fairly  set,  the  camels  are  strung  together,  the 
halter  of  one  being  attached  at  its  other  extremity  to  the  tail  of  the 
one  preceding  it.  The  foremost  one  belongs  to  the  guide.  The  men 
walk,  each  by  the  side  of  his  camel.  During  the  march  anything 
green  that  may  be  seen  is  immediately  taken  up  and  thrown  into  the 
bag  of  provender,  of  which  there  is  one  for  each  camel. 

At  the  dawn  of  day  the  party  halt  in  the  most  convenient  locality 
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for  shelter.  Two  or  three  of  the  most  intelligent  and  trustworthy  are 
deputed  to  reconnoitre  the  neighborhood,  and  when  the  camp  is  not 
far  from  »  spring,  or  a  valley  in  which  rain  has  fallen,  sentinels 
station  themselves  under  cover  of  rocks  commanding  an  extensive 
view,  where  they  lie  motionless  and  observe  the  country.  Wrapped 
np  in  his  fawn-colored  garments,  the  swarthy  Bedouin,  lying  motion- 
less, could  not  be  distinguished  from  a  stone,  by  the  most  experienced 
eye. 

The  camels  are  made  to  kneel  close  to  each  other,  having  their  front 
knees  tied  together,  with  the  ligature  brought  over  the  neck,  to  pre- 
vent them  from  rising.  The  halter  itself  is  made  use  of  for  this 
purpose.  It  is  a  strong  rope  of  wool  or  goat's  hair,  about  J  of  an  inch 
in  diameter,  and  from  eight  to  ten  feet  in  length.  It  is  doubled  for 
for  that  purpose.    The  ligature  is  shown  in  the  following  sketch  : 


Their  saddles  are  not  taken  off,  A  portion  of  the  forage  collected 
in  the  night  is  given  to  them  in  the  morning,  and  the  remainder  at 
three  o'clock  in  the  afternoon.  It  is  usual  to  put  on  their  little  bean- 
sacks  to  keep  them  quiet.  The  brawlers  are  kept  muzzled.  Fires 
are  dispensed  with.  The  men  lie  down  by  their  camels,  some  keeping 
awake  and  others  sleeping. 


THE  ATTACK. 

The  last  march  is  so  timed  as  to  bring  the  party  to  the  vicinity  of 
the  enemy's  tents  about  a  couple  of  hours  before  sunrise.  Some  men, 
mounted  on  the  fleetest  dromedaries,  are  sent  in  advance,  who  ap- 
proach the  tents  by  a  circuitous  route,  opposite  to  the  direction  of 
attack,  to  assist  the  attack  by  a  diversion.  The  camels  are  disengaged, 
haltered,  and  five  or  six  of  them  entrusted  to  the  custody  of  one  man. 
The  remainder  divide  into  two  parties,  one  to  attack  and  the  other  to 
drive  off  the  enemy's  camels. 

When  a  few  camels  have  been  taken,  the  expedition  is  reckoned  to 
have  been  successful,  and  the  retreat  is  made  almost  with  the  same 
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precipitation  as  if  it  had  been  caused  by  a  defeat.  The  men  now 
mount  their  dromedaries.  A  party,  with  the  captured  camels,  take 
the  road  home ;  another,  composed  of  the  best  mounted  and  armed, 
keep  behind,  retiring  more  leisurely,  in  order  to  keep  in  check  the 
enemy,  should  they  attempt  a  rescue  after  recovering  from  their  first 
surprise. 

THE  RETREAT. 

Should  the  event  of  the  undertaking  be  unhappy,  the  retreat  is 
made  in  all  precipitation,  in  companies  of  three  or  four  dromedaries, 
not  following  the  same  direction,  but  spreading  out.  The  nearest 
gorge  or  mountain  pass  is  the  place  of  rendezvous.  When  it  is  de- 
termined to  make  a  stand,  the  first  thing  to  be  seriously  considered  is 
to  place  the  dromedaries  out  of  danger.  Then  each  man  takes  up  the 
most  advantageous  position,  according  to  his  judgment,  behind  rocks 
and  sonjetimes  small  breastworks  of  loose  stones  raised  in  the  form  of 
a  horse-shoe.  With  the  match  lighted,  he  rests  his  musket  on  the 
stones,  hiding  his  body,  and  taking  aim  at  those  who  are  advancing. 
At  close  quarters  they  defend  themselves  with  long  knives,  slightly 
curved  and  double-edged,  and  in  the  use  of  which  they  show  con- 
siderable dexterity. 

THE  BOOTY. 

The  booty  is  divided  among  all  the  party  as  equally  as  possible. 
It  is  customary  to  kill  the  fattest  camel  at  the  end  of  the  first  day's 
retreat.  Its  carcass  is  roasted  entire  over  hot  stones,  and  an  ample 
share  is  lelt  to  those  who  cover  the  retreat. 

THE  FOOD  OF  THE  BEDOUIN. 

Among  Bedouins  the  idea  of  a  corpulent  man  on  a  dromedary,  is 
like  that  of  a  pig  flying,  among  the  civilized  people  of  the  West. 
The  Bedouin  is  abstemious  and  frugal.  When  at  home,  and  in  peace, 
his  food  consists  in  unleavened  cakes  of  wheaten,  but  most  frequently 
of  maize  flour ;  to  this  he  adds  a  little  milk  after  rains,  and  dates 
during  their  season.  His  drink  is  water.  He  eats  meat  very  seldom. 
Coffee  and,  very  rarely,  a  little  sugar,  are  his  luxuries.  These  people 
are  free  and  independent  in  their  deserts.  The  utmost  scope  of  their 
ambition  is  to  possess  cam  Is  and  children.  They  love  their  camels 
as  tenderly,  almost,  as  their  wives  and  children.  This  is  the  natural 
consequence  of  their  passing  the  whole  of  their  time  with  a  patient 
and  intelligent  animal  which  enables  them  to  maintain  themselves 
and  those  dearest  to  them.  The  Bedouin  feeds  his  camel  with  more 
care  than  himself. 

In  preparing  for  a  long  journey,  the  Bedouin  fills  a  little  bag  with 
the  flour  of  corn  broiled  in  the  fire,  to  which  he  adds  a  little  salt  and 
linseed  oil.  A  little  of  this,  with  a  draught  of  water  which  he  keeps 
in  a  goat's  skin  he  prepares  himself  and  suspends  from  the  saddle  of 
his  dromedary,  will  suffice  to  maintain  him  in  health  and  strength  for 
days.     The  best  fed  Bedouin  is  always  of  a  spare  habit,  though  he  is 
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for  from  being  weak  and  incapable  of  bearing  fatigue  and  the  vicissi- 
tudes of  the  weather.  They  are  not  subject  to  many  diseases  which 
are  common  in  more  civilized  communities. 

THE  EDUCATION  OF  BEDOUINS. 

Perhaps  there  is  more  practical  knowledge  in  a  Bedouin  family 
than  in  any  family  of  the  lower  orders  in  any  nation  in  the  world. 
Ist.  They  perfectly  understand  the  rearing  of  camels,  goats  and  sheep. 
They  have  a  certain  knowledge  of  the  veterinary  art  and  skill  in  sur- 
gical operations,  which  suflSce  to  keep  their  flocks  in  health. 

They  spin  and  weave  their  own  wool,  and  dye  the  yarn  blue,  red, 
yellow,  black  and  green.  They  make  their  own  carpets,  tents,  shirts, 
burnooses  and  ornamented  sacks  for  their  dromedaries. 

Their  women  make  gunpowder ;  and  there  is  not  a  Bedouin  pos- 
sessing a  musket,  who  does  not  know  how  to  take  its  component  parts 
to  pieces  and  to  clean  them. 

They  make  their  own  bread,  and  convert  the  grain  into  flour  in 
their  own  houses.  They  all  understand  the  operations  of  husbandry, 
cultivating  their  own  fields.  They  make  bricks,  and  build  their  own 
walls ;  and  they  manufacture  their  own  coarse  potterj\ 

They  convert  the  skins  of  their  flocks  into  useful  articles,  making 
their  own  sandals  and  water-skins. 

Their  women  make  cheese  and  butter.  I  know  many  Bedouins 
who  read  and  write  their  own  language. 

They  are  ready  in  mental  calculation,  and  the  judgment  they  form 
of  public  afiairs  is  generally  correct,  though  simply  and  tritely  an- 
nounced. They  understand  perfectly  all  that  concerns  the  date  plant, 
which  in  other  countries  would  form  a  specialty,  without  the  art  be- 
coming much  improved. 

But  what  is  most  extraordinary,  is  their  knowledge  of  the  stars  and 
the  seasons  without  the  aid  of  almanacs.  They  will  instantly  indicate 
the  cardinal  points  of  the  heavens  and  tell  the  hour  of  the  day.  They 
can  also  tell  the  hour  of  the  night,  and  know  the  stars  which  would 
direct  them  to  Syria,  to  any  part  of  Upper  Egypt  and  the  wide  deserts. 

They  also  know  the  names  of  all  the  plants  and  shrubs  produced 
by  the  soil  in  the  desert,  and  they  also  understand  their  medicinal 
virtues.  They  are  geologists  without  being  aware  of  it.  They  know 
also  where  they  can  procure  rock  salt,  sulphur,  gypsum,  iron  and 
copper.  I  have  found  them  practising  the  hydrotherapic  system  to 
care  the  rheumatism  and  cutaneous  diseases. 

I  attribute  this  peculiarity  in  the  Bedouin,  firstly,  to  their  freedom; 
and,  secondly,  to  their  sobriety  and  chastity;  and,  thirdly,  to  their  igno- 
rance of  other  languages  and  want  of  books,  most  of  which  (the  most 
interesting  to  young  persons)  are  bad  in  all  countries  where  they 
abound.  Just  fancy  a  young  Bedouin  woman  reading  the  Times,  or 
a  man  of  the  desert,  instead  of  looking  after  his  dromedaries,  occu- 
pying himself  with  Afghanistan  and  the  natural  history  of  the  polar 
bear. 

They  speak  Arabic  in  its  greatest  purity,  and  acquire  a  knowledge 
of  the  most  necessary  arts,  by  tradition  and  example.     The  children 
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are  constantly  with  their  parents,  and  never  separate  in  life,  assisting 
them  in  all  things.  Their  way  of  living  requires  that  they  should 
know  a  little  of  many  useful  occupations. 

THE  FOOD  OF  THE  CAMEL. 

The  natural  food  of  the  camel  is  the  leaves  and  tender  branches  of 
trees,  shrubs  and  plants.  The  camel  loves  astringent,  bitter,  sour, 
sweet,  and  pungent  food,  at  stated  seasons  and  intervals.  My  drom- 
edary eats  the  leaves  and  tender  branches  of  all  the  acacias  growing 
in  the  Nile  valley,  of  the  mulberry  and  olive,  and  the  Nabkh  tree  and 
the  tamarisk ;  with  the  exception  of  two  or  three  poisonous  plants, 
she  eats  every  other  shrub  and  plant,  preferring  those  that  are  prickly 
and  thorny.  She  prefers  plants  that  are  not  too  fresh.  She  will  feed 
most  on  the  apparently  dry  bushes  peculiar  to  the  desert.  In  town  she 
is  led  on  dry  beans,  barley,  chopped  straw.  She  eats  meat,  treacle, 
sugar,  dates  and  bread.     She  delights  in  onions. 

The  ration  of  a  town  kept  dromedary  is  the  twenty-fourth  part  of 
an  Egyptian  quarter  or  ^'  ardep  "  of  beans,  and  about  ten  pounds  of 
chopped  straw,  when  it  is  worked.  But  when  the  dromedary  is  not 
worked,  half  that  quantity  is  considered  sufficient. 

The  beans  are  broken  in  a  mill  and  steeped  in  water  for  half  an 
hour,  to  soften  a  little,  and  a  few  pinches  of  salt  thrown  on  them 
when  they  are  given. 

The  chopped  straw  is  passed  through  a  sieve  to  separate  from  it  its 
finest  particles  as  well  as  dust  and  fragments  of  earth. 

The  best  water  is  well-water  because  it  is  pure  and  brackish  ;  once 
a  week  a  little  salt  is  added  to  the  well-water. 

THE  TIMES  OF  FEEDING  AND  WATERING. 

It  is  a  general  rule  never  to  give  a  camel  its  beans  before  sunset, 
whether  it  be  in  repose  or  on  a  journey.  In  town  the  camel  drinks 
twice  a  week,  and  sometimes  three  times,  and  often  daily.  But  camels 
can  take  in  water  that  may  suffice  to  last  them  from  eight  to  ten  days 
in  winter  and  about  five  days  in  summer,  when  they  are  not  worked. 

The  chopped  straw  is  given  to  them  in  two  portions  ;  the  first  in 
the  morning  and  the  second  at  noon. 

STABLES  INJURIOUS. 

Although  the  camel  is  a  hardy  animal,  it  likes  to  indulge  in  a  shade 
during  hot  weather,  as  well  as  the  Bedouin,  its  master.  The  shade 
of  a  rock  or  of  a  tree  is  the  best,  because  the  air,  which  is  cool,  cir- 
culates and  refreshes  the  body.  But  the  shade  afforded  by  the  roof 
of  a  stable  surrounded  by  walls  is  injurious  on  account  of  the  want  of 
circulation  in  the  air.  The  sun  of  a  stable  also  becomes  insupportable; 
its  rays  burn,  a  current  of  air  being  wanting  to  create  a  sufficiently 
rapid  evaporation.  The  soil  of  the  stable,  if  it  be  the  used  soil  of  in- 
habited places,  will  in  time  bring  on  diseases  of  the  skin.  Paved 
areas  are  not  at  all  fit  for  the  camel.  When  it  is  possible  to  undergo 
the  expenses  of  laying  a  deep  layer  of  desert  sand  for  the  ground  of 
the  stable,  the  condition  of  salubrity  and  comfort  will  be  best  attained; 
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the  sand  will  absorb  the  urine  of  the  animal.     The  droppings  may 
be  daily  collected,  sometimes  by  employing  a  proper  sieve  to  separate 
them  and  their  crushed  particles  from  the  sand.     The  dung  of  the 
animal  makes  capital  fuel  for  cooking  coffee  and  bread ;  I   mean 
anleavened  cakes  done  on  their  iron  plates.     But  in  time  the  sand  will 
require  to  be  removed.     In  hot  weather  the  poor  animals  become  wet 
with  perspiration,  and  uneasy.     In  winter,  the  stable  will  be  cold. 
Unless  stables  are  spacious  and  airy^  commanding  wind  and  sun  and 
shade,  as  well  as  open  sheds  for  the  camel  to  run  under  in  wet  weather, 
they  are  generally  little  calculated  to  keep  a  camel  in  health,  and  con- 
sequently in  strength.     The  proper  place  for  the  animal  is  in  the 
desert  or  in  the  desert  skirts.    But  when  it  becomes  necessary  to  lodge 
camels  in  stables,  it  will  be  proper  to  let  them  go  out  every  day  and 
pass  as  many  hours  in  the  open  air  as  possible,  and  to  pass  the  night 
at  home. 

Camels  should  not  be  tied  up  in  the  stables ;  they  should  be  allowed 
to  go  free  and  to  roll  themselves  in  the  clean  parts  of  the  sand ;  and 
there  should  be  trees  for  the  convenience  of  rubbing  themselves  against 
their  trunks  and  branches.  They  should  also  have  command  of  water, 
that  they  may  drink  when  they  are  thirsty.  It  has  been  observed 
before,  that  the  camel  will  drink  a  little  every  day  when  it  can,  instead 
of  filling  its  water  pouch  at  once  with  water  sufficient  to  last  it  for 
several  days. 

DISCIPLINED  DROMEDARY  CORPS. 

The  camel  and  dromedary  are  gregarious  in  habits.  They  are, 
perhaps,  more  docile  than  horses,  and  requiring  less  care  than  horses, 
that  is  to  say,  they  will  not  require  the  trouble  of  shoeing,  &c.  They 
are  more  manageable  than  horses  or  mules,  for  they  are  not  so  apt  to 
take  panic  suddenly  by  night  or  day.  They  are  courageous  and 
greatly  more  hardy ;  and  will  last,  when  driven  to  extremities,  longer 
with  less  food  and  water  than  horses.  They  are,  consequently,  adapted 
for  warlike  purposes,  quite  as  well  as  horses,  and  much  better  than 
horses  in  deserts. 

They  may  be  taught  to  stand  in  lines,  to  wheel  to  the  right  or  left, 
to  walk,  trot,  gallop  and  to  halt  suddenly,  as  well  as  horses;  and 
they  may  be  trained  to  keep  their  places  in  their  respective  squadrons, 
to  swim  over  rivers,  &c. ,  as  well  as  horses. 

From  the  experience  I  have  had  with  several  breeds  of  dromedaries 
close  to  a  battery  firing  a  salute,  I  should  say  that  they  are  not  in  the 
least  impressioned  by  the  sudden  detonations,  whilst  a  whole  line  of 
Spanish  mules  and  hundreds  of  horses,  belonging  to  the  same  artillery 
and  to  grandees  and  military  men,  retreated,  reared,  and  some  broke 
loose  on  the  same  occasion. 

A  dromedary  corps  may  be  distributed  and  officered  exactly  like  a 
regiment  of  cavalry.  The  harness  and  accoutrements  of  a  dromedary 
should  be  the  following: 

First.  A  pair  of  cushions  for  the  saddle.  They  should  be  of  leather 
outside,  and  of  hair-cloth  next  to  the  skin. 

Second.  A  saddle  of  strong  wood  work,  but  light. 

Third.  A  double  saddle-bag,  to  carry — 

1.  An  amunition  ba^  of  some  water-tight  iiiatei\a\» 
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2.  The  rider's  linen,  &c. 

3.  A  bag  of  flour. 

4.  A  couple  of  spare  bags  of  hair-cloth,  to  be  put  one  in  each 
saddle-bag. 

5.  A  shoulder-piece,  to  cover  the  shoulders  of  the  dromedary.  It 
should  be  of  wool  or  hair-cloth  and  made  double,  so  as  to  be  converted 
into  a  bag. 

6.  Another  covering  for  the  hind  part  of  the  dromedary,  also  con- 
vertible into  a  bag. 

7.  A  leather  bag,  to  be  suspended  on  the  right  side  of  the  drome- 
dary, for  the  reception  of  a  double-barreled  rifle  and  a  long,  two-edged 
sword,  like  those  used  by  the  Ababdehs,  or  a  lance  above  seven  feet 
in  length. 

8.  A  large  sack,  of  wool  or  hair-cloth,  for  the  collection  of  fodder. 

9.  A  small  water-skin. 

10.  A  hatchet  or  axe,  with  a  long  handle,  for  cutting  wood,  root- 


ing up  plants,  and  to  be  used  as  an  offensive  weapon  and  a  pick. 

11.  Spare  halters,  shreds  of  raw  hide,  packing  needles,  &c.,  &c., 
sulphur,  a  bottle  of  naphtha,  &c, 

12.  A  good  warm  cloak,  color  of  limestone  on  the  outside  and  of 
granite  inside. 

For  every  ten  dromedaries  there  may  be  a  camel  or  a  picked  drome- 
dary, combining  strength  with  fleetness,  to  carry  other  necessaries, 
such  as  more  flour,  tea,  sugar,  coffee,  medicines,  clothing,  and  a  few 
cooking  vessels,  soap,  '^gadahs,"  spare  water-skins,  &c.,  &c. 

Note. — The  gadah  is  a  semi-globular  vessel  of  wood  out  of  a  single 
piece.  It  serves  for  camels  to  drink  out  of,  to  knead  flour  in  for  the 
unleavened  bread,  and  for  drinking  out  of  after  meals.  It  should  be 
strong  enough  to  bear  being  thrown  about. 

The  bugle  may  be  used  instead  of  the  drum.  It  will  be  easy  to 
instruct  the  dromedaries  to  regulate  their  motions  from  a  slow  walk 
to  a  charge,  with  the  sound  of  the  bugle. 

The  Bedouin  often  trains  his  dromedary  to  start  at  its  full  speed, 
merely  at  the  voice  of  its  rider,  and  also  to  halt  at  a  signal  given  by 
the  voice,  consequently,  the  bugle  may  be  used  with  good  effect. 

It  will  be  observed  that  the  most  part  of  the  accoutrements  of  the 
dromedary  are  in  the  form  of  bags  and  sacks.  Boxes,  cases,  and 
angular  recipients  of  that  nature,  are  not  favorable  for  dromedary 
riding. 

On  an  emergency,  when  it  is  necessary  to  raise  up  a  stronghold  in 
a  sandy  plain,  the  clothing,  as  well  as  the  bags  of  the  dromedary, 
may  be  filled  with  sand  and  raised  up  in  the  form  of  a  breastwork 
against  the  enemy. 
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A  dromedary  corps  may  be  trained  to  fight  on  foot  as  well  as  on 
dromedaries,  like  cavalry.  If  the  enemy  be  cavalry,  unaccustomed  to 
the  sight  of  the  dromedary,  it  will  be  difficult  for  the  horses  to  stand 
the  view  and  the  scent  of  the  dromedary.  The  dromedary  in  pursuit 
of  the  horse  will  always  overtake  it,  sooner  or  later.  If  the  enemy 
be  undisciplined  infantry,  the  odds  will  be  against  them,  with  foes 
capable  of  moving  with  rapidity,  carrying  with  them  ammunition, 
clothing  and  every  other  necessary. 


Sand-Bags 


-^#^ 


EfCects 


^'aler  Skins 
bui'ied 


The  most  efficient  dromedary  corps  should  be  necessarily  so  con- 
stituted as  to  be  as  little  dependent  as  possible  on  their  wants  being 
supplied,  at  small  intervals  of  time,  from  their  countrymen  living  in 


Alto  with  the  saddle. 

houses,  consequently,  they  would  form  a  force  less  under  the  control 
of  those  living  in  houses  than  any  other  human  contrivance  of  active 
force,  and  with  small  beginnings  they  would,  in  time,  become  too 
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powerful  to  obey  orders.  The  men  would  soon  reconcile  themselves 
to  do  without  tea,  and  sugar,  &c.  They  would  become  independent 
savages.  They  would  soon  discover  that  they  did  not  require  money  ; 
and  when  pressed  by  want  they  would  be  inclined  to  plunder.  Such 
are,  I  believe,  the  reasons  that  we  Orientals  have  recourse  to  in  order 
to  do  away  with  propositions  to  create  a  proper  dromedary  corps,  dis- 
ciplined and  armed.  But,  as  we  have  deserts  occupied  by  Bedouins 
whom  it  is  necessary  to  keep  in  order,  we  employ  Bedouins  to  keep  in 
check  other  Bedouins.  But  the  same  reasoning  should  not  hold  in 
America,  unless  its  inland  deserts  and  the  tribes  inhabiting  them  are 
similar  to  those  of  Africa  and  Arabia.  In  the  latter,  case  the  Ameri- 
can government  may  employ  native  Indians,  who,  in  possession  of 
the  dromedary  and  the  camel,  would  form  an  independent  body  be- 
tween the  savage  tribes  and  the  civilized  nation.  Such  an  independent 
body  would  be  more  inclined  to  do  the  bidding  of  the  government 
than  that  of  the  chiefs  of  the  savage  tribes. 


QuarMra. 


Should  the  creation  of  a  third  and  intermediate  power,  above  ad- 
verted to,  be  not  admissible,  it  will  become  necessary  to  curtail  the 
efficiency  of  the  dromedary  corps,  by  arranging  matters  so  that  the 
animals  as  well  as  their  riders  shall  remain  constantly  dependent  on 
their  wants  being  supplied  by  those  who  live  in  houses,  cultivate 
fields,  and  carry  on  commerce  with  other  nations. 


This  will  be  done  by  preventing  both  man  and  beast  from  quitting 
a  state  of  civilization,  by  supplying  the  wants  of  both  regularly  and 
abundantly.     The  camel  will  be  civilized  and  enslaved  by  getting  its 
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ample  rations  of  beans,  maize,  barley,  &c.,  at  stated  hours  of  the  day, 
and  the  civilized  man  and  officer  kept  so,  by  having  them  kept  fur- 
nished with  regular  supplies  of  those  things  they  have  been  accustomed 
to  in  houses.  Under  this  system  the  expenditure  will  be  increased  ; 
the  dromedary  corps  will  no  longer  have  for  its  object  repression,  but 
conquest ;  it  will  entail  the  necessity  of  having  roads,  or  camel  paths, 
from  one  station,  where  water  may  be  procured  from  wells,  &c.,  to 
another  station,  and  so  on;  and  unless  such  lines  of  stations  across  a 
desert  infested  by  savage  tribes  do  not  necessarily  lead  to  unoccupied 
but  fruitful  districts,  or  to  distant  territories  already  inhabited  bv 
civilized  man,  the  end  to  be  obtained  will  not  be  commensurate  with 
thegreat  expenditure  of  money  involved  by  these  means. 

W  hatever  principle  may  be  adopted  for  the  organization  of  a  drome- 
dary corps  in  America,  the  first  step  to  be  taken  will  be  to  stock  the 
farms  on  the  limits  of  the  desert  with  camels  and  dromedaries  from 
all  parts  of  the  world.  Experience  will  show  the  breeds  best  adapted 
for  the  American  soil ;  with  proper  care  and  encouragement  the  breeds 
will  multiply,  and  they  will  be  found  useful  on  the  farms  as  beasts  of 
burden  to  convey  the  harvest  from  the  fields  to  the  roads,  &c.,  and 
for  riding  on  the  roads,  and  desert  excursions.  The  way  that  we  in 
Egypt  lay  some  hold  on  the  Bedouin,  is  to  employ  him  as  a  watch- 
man by  day  as  well  as  night,  to  take  care  of  the  crops  and  farm  prop- 
erty, principally  against  the  unemployed  portions  of  his  tribe  and 
other  desert  tribes.  If  you  employ  the  Indians  in  the  same  way,  they 
will  soon  make  friends  with  the  camel,  and  before  long  they  will 
themselves  rear  them  in  the  deserts,  the  country  of  the  camel,  and 
sell  them  to  the  farmer,  in  exchange  for  produce  and  manufactures. 
In  process  of  time  these  half  civilized  Indians,  with  the  increase  of 
the  breed  of  camels  and  dromedaries,  will  naturally  be  constituted 
into  an  armed  force  admirably  adapted  to  keep  in  check  the  predatory 
propensities  of  their  less  favored  countrymen  behind  them. 

If  the  question  be  the  formation  of  a  dromedary  corps  as  rapidly  as 
possible,  its  solution  will  be  easy  enough,  and  will  be  reduced  to  the 
simple  question  of  expense.  It  would  not  be  difficult  to  collect  to- 
gether from  Muscat,  Aden,  Jeddah,  Suez,  Cairo,  and  Thebes,  three 
or  four  hundred  she  dromedaries  and  a  dozen  males,  in  the  best  con- 
dition. They  might  be  conveyed  to  the  desert  borders  and  echelon 
in  colonies,  to  breed  and  to  exercise  at  the  same  time.  The  first  corps 
should  confine  itself  to  the  guarding  of  the  frontiers.  When  the 
breed,  after  multiplying,  should  afford  some  hundreds  of  camels  for 
burden,  they  could  be  employed  to  act  as  caravans  for  the  supply  of 
certain  central  stations  in  the  heart  of  the  deserts,  which  would  then 
be  the  headquarters  of  the  dromedary  corps,  destined  to  operate  from 
them  in  all  directions,  to  reduce  the  savage  tribes,  as  represented  in 
the  following  imaginary  map.     (See  page  32.) 

A  complete  dromedary  force  may  be  thus  compose  1 : 

1.  A  corps  of  the  fleetest  dromedaries,  corresponding  to  light 
cavalry ;  the  men,  riding  singly,  may  be  armed  with  rifleS;  lances,  and 
side  arms. 

2.  A  corps  of  those  dromedaries  that  would  be  classed  between  the 
fleetest  and  those  camels  which,  from  their  size,  weight  and  relative 
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strength,  would  be  best  adapted  for  carrying  burdens.  Each  beast 
could  bear  two  men  sitting  on  the  same  saddle,  destined  to  fight  on 
foot  when  necessary,  corresponding  to  the  infantry  of  an  army.  The 
infantry  might  be  armed  with  rifles  and  ^*  Yataghan"  bayonets  ;  the 
choice  of  the  camels,  for  size  and  strength,  might  be  trained  to  carry 
rockets,''zembereks,  and  even  light  field  pieces,  made  to  be  easily 
taken  to  pieces  and  put  together.  This  corps  would  correspond  to 
the  artillery  of  an  army. 


Dromedary  excursion,  Radius  0,  say  HO  miles 
from  the  magazine  aa  C. 


^ 


V 


Waterlesa  deserts. 


,.  ^'- 


Third  suUcn  (well)  100  mUes  from  Bfc  D 


B. 

First  station  (well)  100  miles  from  A. 


Second  station  (well)  100  milss  from  B. 


3.  A  corps  of  camels  for  conveying  ammunition,  stores,  provisions, 
water,  grain,  &c.  The  drivers  should  be  armed  like  the  infantry, 
and  the  men  destined  to  serve  the  rockets  and  zembereks,  and  light 
artillery. 

The  dromedary  and  the  camel  may  be  combined  with  cavalry,  as  it 
was  practised  in  Arabia  during  the  wars  of  the  Pasha  of  Egypt 
against  the  Wahabies. 
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The  soldiers  of  all  arms  (the  Turkish  cavalry  and  Arnaout  infantry) 
rode  on  camels,  the  horses  oeing  attached  to  the  camels  without  their 
riders ;  after  long  and  fatiguing  desert  marches,  on  approaching  to  the 


Riflei  on  foot  rappoitlDg  an  attack  of  lancen  on  a  body  of  Indiana  on  foot  anned  with  matketa,  bowa, 
now*,  4c.,  fcc. 

enemy,  the  Arnaouts  dismounted  from  their  camels  to  fight  on  foot, 
and  the  Bashi  bozouks  also  mounted  their  horses  which  were  compara- 
tively fresh  and  strong,  and  ready  for  action. 

Infantry  and  horsemen  were  necessary  against  the  Wahabies,  be- 
cause  these  last  had  abundance  of  horsemen  with  infantry,  and  tene- 
ments fortified  with  walls,  and  even  some  artillery.  The  theatre  of 
war  was  not  quite  a  desert.  It  contained  a  considerable  population, 
civilized,  living  in  houses,  with  a  certain  degree  of  agriculture,  &c. 

Now,  no  dromedary  corj  s  could  safely  attack  a  regiment  of  cavalrv, 
the  discipline  and  courage,  and  arms  of  both  being  supposed  to  be 
equal.  But  no  cavalry  could  follow  a  dromedary  corps  in  diflGicult 
and  ragged  ground,  deprived  of  water,  in  which  the  dromedary  would 
be  at  home.  Cavalry  could  act  only  within  a  certain  radius  from  the 
topographical  limits  of  the  corn  and  water  supplying  areas ;  it  could 
not  venture  to  follow  dromedaries  into  the  deserts  unless  they  were 
checkered  with  well  implied  stations  containing  water  and  magazines 
of  food,  &c. 

In  a  recent  conversation  with  Mr.  De  Leon,  I  found  the  ol^ect  of 
the  American  government  in  introducing  the  eamel  and  the  drome- 
dary into  Amenca,  was  to  efiect  communication,  postal  and  commer- 
cial, across  desert  areas  of  considerable  extent,  intervening  the  present 
western  limits  of  the  ever  expanding  cultivated  areaa  of  the  States  to 
the  east,  and  the  settlements  on  the  western  coast  of  the  continent, 
effected  comparatively  in  recent  times.     If  I  understood  him  correctly j 
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the  desert  areas  exhibited  nearly  the  same  features  as  the  well  known 
desert  districts  on  the  Lybian  and  Arabian  sides  of  the  Nile  valley ; 
and  that  the  tribes  inhabiting  them,  with  few  exceptions,  resembled 
in  an  economical  and  physical  point  of  view  those  inhabiting  the 
African  deserts. 


A  Mldier  on  a  dromedary  by  laying  bold  of  the  front  piece  of  the  MukUe,  can  throw  his  body  to  the  right, 
and  make  a  more  extensive  cat  with  a  sabre,  than  a  horseman  can  fetch. 

I  can  fully  comprehend  the  necessity  of  communication  by  means  of 
the  camel  breed,  and  the  extent  of  wisdom  and  patriotism  in  those 
who  first  conceived  the  design  for  the  introduction  of  an  animal  so  ad- 
mirably adapted  to  live  in  deserts.  I  suppose  the  tribes  generally 
live  by  hunting,  and  that  those  which  occupy  districts  lying  without 
the  range  of  the  horse,  and  without  the  possibility  of  agriculture,  can- 
not be  very  numerous,  but  that  they  form  an  active  minority  of  preda- 
tory bands.  We  need  not  put  the  cart  before  the  horse  in  supposing 
the  objective  point  is  to  make  those  tribes  submit  to  law,  to  respect 

J)roperty ,  both  of  life  and  goods.  Their  first  spontaneous  step  to  civi- 
ization  will  be  the  natural  consequence  of  camel  transit  being  estab- 
lished across  their  wilds.  In  time^  they  may  become  camel  breeders^ 
and  with  the  security  of  men  who  come  with  something  to  exchange, 
for  which  there  will  always  be  a  demand,  they  will  gradually,  and 
of  their  own  accord,  throng  to  the  cultivated  limits  and  be  induced  to 
become  citizens  of  the  United  States.  That  will  indeed  be  a  conquest 
more  admirable  than  the  pretended  conquests  of  Alexanders  and  Tam- 
erlanes.  The  native  holders  of  camels  will  cease  to  bfcome  oflFensive, 
and  properly  managed,  will  repress  their  less  fortunate  countrymen 
behind  them,  as  they  do  in  Egypt. 

You  will  then  have  roads  and  camel  stations  in  lines  crossing  the 
deserts;  your  letters  will  be  carried  by  light  dromedaries,  and  goods 
hy  camels  in  caravans.     You  will  also  have  parties  of  armed  drome- 
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daries  on  the  road  to  keep  up  commnnications  between  the  stations, 
or  parties  of  horsemen  at  the  stations,  provided  they  f  the  stations)  are 
not  too  wide  apart.  I  wish  you  success  with  all  my  neart ;  and  I  feel 
so  confident  of  the  plan  succeeding,  and  perceive  so  clearly  the  benefi- 
cial conseq^uences  of  its  present  uses,  and  ultimate  gain  to  civilization, 
that  I  consider  myself  most  fortunate  in  having  an  opportunity  afforded 
me,  through  my  friend,  Mr.  De  Leon,  of  indirectly  contributing  a 
mite  towards  its  realization. 
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ANNUAL  REPORT 


OP  THB 


BOARD    OF   REGENTS 


SMITHSONIAN  INSTITUTION, 


SHOWING  THB 


OPERATIONS,  EXPENDITURES,  AND  CONDITION  OF  THE 
INSTITUTION  FOR  THE  YEAR  1857. 


WASHINGTON: 

WILLIAM   A.  HARRIS,  PRINTER. 

1858. 


In  Senate  of  the  United  States, 

June  3,  1858. 
Betdvedf  That  ten  thouBand  additional  copies  of  the  Report  of  the  Board  of  Regents  of 
the  Smithsonian  Institution  for  the  year  1867  be  printed ;  five  thousand  for  the  use  of  the 
Senate,  and  five  thousand  for  the  use  of  the  Smithsonian  Institution :  Provided^  That  the 
aggregate  number  of  pages  contained  in  said  report  shall  not  exceed  foor  hundred  and 
forty  pages,  without  wood  cuts  or  plates,  except  those  furnished  by  the  Institution  :  And 
prodded  further  ^  That  the  entire  amount  of  copy  necessary  to  complete  said  Report  be  placed 
in  the  hands  of  the  Superintendent  of  the  Public  Printing  before  the  commencement  of 
printing  any  portion  of  said  Report. 
Attest : 

ASBURY  DICKINS,  SeereUxry, 


LETTER 


OF  THS 


SECRETARY  OF  THE  SMITHSONIAN  INSTITUTION, 


OOMHUNICATnia 


The  Annual  Report  of  the  operations y  expenditures y  and  condition  of  the 
Smithsonian  Institution  for  the  year  1857. 


Mat  27,  1868.--Read. 

Juirs  12,  1858. — Ordered  to  be  printed  ;  and  that  10,000  additional  copies  be  printed,  6,000 
of  which  for  the  use  of  the  Senate,  and  6,000  for  the  use  of  the  Smithsonian  Institution. 


Smithsonian  Institution, 

Washington,  May  26,  1858. 
Sir  :  In  behalf  of  the  Board  of  Kegents,  I  have  the  honor  to  submit 
to  the  Senate  of  the  United  States  the  Annual  Eeport  of  the  opera- 
tions, expenditures,  and  condition  of  the  Smithsonian  Institution  for 
the  year  1857. 

I  have  the  honor  to  be,  very  respectfully,  your  obedient  servant, 

JOSEPH  HENRY, 
Secretary  Smithsonian  Institution. 
Hon.  John  C.  BRBCKiNRinaB, 

President  of  the  Senate. 


ANNUAL  EEPORT 


BOAKD  OF  REGENTS 

OFTHB 

SMITHSONIAN  INSTITUTION, 


THE  OPERATIONS,  EXPENDITURES,  AND  CONDITION  OP  THE  INSTITUTION  UP  TO  JANUARY 
1,  1858,  AND  THE  PROCEEDINGS  OF  THE  BOARD  UP  TO  MAY  19,  1858. 


To  the  Senate  and  House  of  Itepresentatives : 

In  obedience  to  the  act  of  Congress  of  August  10, 1846,  establishing 
the  Smithsonian  Institution,  the  undersigned,  in  behalf  of  the  Regents, 
submit  to  Congress,  as  a  report  of  the  operations,  expenditures,  and 
condition  of  the  Institution,  the  following  documents : 

1.  The  Annual  Report  of  the  Secretary,  giving  an  account  of  the 
operations  of  the  Institution  during  the  year  1857. 

2.  Report  of  the  Executive  Committee^  giving  a  general  statement 
of  the  proceeds  and  disposition  of  the  Smithsonian  fund,  and  also  an 
account  of  the  expenditures  for  the  year  1857. 

3.  Report  of  the  Building  Committee. 

4.  Proceedings  of  the  Board  of  Regents  up  to  May  19,  1858. 

5.  Appendix. 
Respectfully  submitted. 

R.  B.  TANEY,  Chancellor. 
JOSEPH  HENRY,  Secretary. 


OFFICERS  OF  THE  SMITHSONIAN  INSTITUTION. 


JAMES  BUCHANAN,  Ex  qffieio  Presiding  Officer  of  the  Institution. 
ROGER  B.  TANEY,  Chancellor  of  the  Institution. 

JOSEPH  HENRY,  Secretary  of  the  Institution. 
SPENCER  F.  BAIRD,  AssisUnt  SecreUry. 
W.  W.  SEATON,  Treasurer. 
WILLIAM  J.  RHEES,  Chief  Clerk. 


ALEXANDER  D.  BACHE,    ) 
JAMES  A.  PEARCE, 
JOSEPH  G.  TOTTEN, 


»  Executive  Committee. 


RICHARD  RUSH,  1 

WILLIAM  H.  ENGLISH,      I  Building  Committee. 

JOSEPH  HENRY,  J 


REGENTS  OF  THE  INSTITUTION. 


JOHN  C.  BRECKINRIDGE,  Vice  President  of  the  United  SUtes. 
ROGER  B.  TANEY,  Chief  Justice  of  the  United  SUtes. 
JAMES  G.  BERRET,  Mayor  of  the  City  of  Washington. 
JAMES  A.  PEARCE,  member  of  the  Senate  of  the  United  States. 
JAMES  M.  MASON,  member  of  the  Senate  of  the  United  States. 
STEPHEN  A.  DOUGLAS,  member  of  the  Senate  of  the  United  States. 
WILLIAM  H.  ENGLISH,  member  of  the  House  of  Repreeentatiyes. 
L.  J.  GARTRELL,  member  of  the  House  of  Representatives. 
BENJAMIN  STANTON,  member  of  the  House  of  Representatives. 
GIDEON  HAWLEY,  citizen  of  New  York. 
RICHARD  RUSH,  citizen  of  Pennsylvania. 
GEORGE  E.  BADGER,  citizen  of  North  Carolina. 
CORNELIUS  C.  FELTON,  citizen  of  Massachusetts. 
ALEXANDER  D.  BACHE,  citizen  of  Washington. 
JOSEPH  G.  TOTTEN,  citizen  of  Washington. 


MEMBERS  EX  OFFICIO  OF  THE  INSTITUTION. 


JAMES  BUCHANAN,  President  of  the  United  States. 

JOHN  C.  BRECKINRIDGE,  Vice  President  of  the  United  SUtes. 

LEWIS  CASS,  Secretary  of  State. 

HOWELL  COBB,  Secretary  of  the  Treasury. 

JOHN  B.  FLOYD,  SecreUry  of  War. 

ISAAC  TOUCEY,  SecreUry  of  the  Navy. 

AARON  V.  BROWN,  Postmaster  General. 

J.  S.  BLACK,  Attorney  General. 

ROGER  B.  TANEY,  Chief  Justice  of  the  United  States. 

JOSEPH  HOLT,  Commissioner  of  Patents. 

JAMES  G.  BERRET,  Mayor  of  the  City  of  Washington. 


HONOEAET  MEMBERS. 


ROBERT  HARE,  of  Pennsylvania. 
WASHINGTON  IRVING,  of  New  York. 
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SMITHSONIAN  INSTITUTION. 

[PRESENTED  IN  THE  FIRST  ANNUAL  REPORT  OP  THE  SECRETARY,  AND 
ADOPTED  BY  THE  BOARD  OF  REGENTS,  DECEMBER  13,  1847.] 


INTRODQCTION. 


General  considerations  which  should  serve  as  a  guide  in  adopting  a 
Plan  of  Organization. 

1.  Will  op  Smithson.  The  property  is  bequeathed  to  the  United 
States  of  America,  **  to  found  at  Washington,  under  the  name  of  the 
Smithsonian  Institution,  an  establishment  for  the  increase  and  diflFu- 
sion  of  knowledge  among  men." 

2.  The  bequest  is  for  the  benefit  of  mankind.  The  government  of 
the  United  States  is  merely  a  trustee  to  carry  out  the  design  of  the 
testator. 

3.  The  Institution  is  not  a  national  establishment,  as  is  frequently 
supposed,  but  the  establishment  of  an  individual,  and  is  to  bear  and 
perpetuate  his  name. 

4.  The  objects  of  the  Institution  are,  1st,  to  increase,  and  2d,  to 
diffuse  knowledge  among  men. 

5.  These  two  objects  should  not  be  confounded  with  one  another. 
The  first  is  to  enlarge  the  existing  stock  of  knowledge  by  the  addi- 
tion of  new  truths  ;  and  the  second,  to  disseminate  knowledge,  thus 
increased,  among  men. 

6.  The  will  makes  no  restriction  in  favor  of  any  particular  kind  of 
knowledge  ;  hence  all  branches  are  entitled  to  a  share  of  attention. 

7.  Knowledge  can  be  increased  by  different  methods  of  facilitating 
and  promoting  the  discovery  of  new  truths  ;  and  can  be  most  exten- 
sively diffused  among  men  by  means  of  the  press. 

8.  To  effect  the  greatest  amount  of  good,  the  organization  should 
be  such  as  to  enable  the  Institution  to  produce  results,  in  the  way  of 
increasing  and  diffusing  knowledge,  which  cannot  be  produced  either 
at  all  or  so  efficiently  by  the  existing  institutions  in  our  country. 

9.  The  organization  should  also  be  such  as  can  be  adopted  provi- 
sionally, can  be  easily  reduced  to  practice,  receive  modifications,  or  be 
abandoned,  in  whole  or  in  part,  without  a  sacrifice  of  the  funds. 

10.  In  order  to  compensate,  in  some  measure,  for  the  loss  of  time 
occasioned  by  the  delay  of  eight  years  in  establishing  the  Institution, 
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a  considerable  portion  of  the  interest  which  has  accrued  should  be 
added  to  the  principal. 

11.  In  proportion  to  the  wide  field  of  knowledge  to  be  cultivated, 
the  funds  are  small.  Economy  should  therefore  be  consulted  in  the 
construction  of  the  building  ;  and  not  only  the  first  cost  of  the  edifice 
should  be  considered,  but  also  the  continual  expense  of  keeping  it  in 
repair,  and  of  the  support  of  the  establishment  necessarily  connected 
with  it.  There  should  also  be  but  few  individuals  permanently  sup- 
ported bv  the  Institution. 

12.  The  plan  and  dimensions  of  the  building  should  be  determined 
by  the  plan  of  organization,  and  not  the  converse. 

13.  It  should  be  recollected  that  mankind  in  general  are  to  be  bene- 
fitted by  the  bequest,  and  that,  therefore,  all  unnecessary  expenditure 
on  local  objects  would  be  a  perversion  of  the  trust. 

14.  Besides  the  foregoing  considerations  deduced  immediately  from 
the  will  of  Smithson,  regard  must  be  had  to  certain  requirements 
of  the  act  of  Congress  establishing  the  Institution.  These  are,  a 
library,  a  museum,  and  a  gallery  of  art^  with  a  building  on  a  liberal 
scale  to  contain  them. 

SECTION  I, 

Plan  of  Organization  of  the  Institution  in  accordance  with  the  foregoing 
deductions  from  the  mil  of  Smithson. 

To  Increase  Knowledge,    It  is  proposed — 

1.  To  stimulate  men  of  talent  to  make  original  researches,  by  ofifer- 
ing  suitable  rewards  for  memoirs  containing  new  truths  ;  and 

2.  To  appropriate  annually  a  portion  of  the  income  lor  particular 
researches,  under  the  direction  oi  suitable  persons. 

To  Diffuse  Knowledge.    It  is  proposed — 

1.  To  publish  a  series  of  periodical  reports  on  the  progress  of  the 
difterent  branches  of  knowledge  ;  and 

2.  To  publish  occasionally  separate  treatises  on  subjects  of  general 
interest. 

DETAILS  OF  THE  PLAN  TO  INCREASE  KNOWLEDGE. 

I, — By  stimulating  researches, 

1.  Facilities  afforded  for  the  production  of  original  memoirs  on  all 
branches  of  knowledge. 

2.  The  memoirs  thus  obtained  to  be  published  in  a  series  of  volumes, 
in  a  quarto  form,  and  entitled  Smithsonian  Contributions  to  Know- 
ledge. 

3.  No  memoir  on  subjects  of  physical  science  to  be  accepted  for 
publication  which  does  not  furnish  a  positive  addition  to  human 
Knowledge,  resting  on  original  research  ;  and  all  unverified  specula- 
tions to  be  rejected. 

4.  Each  memoir  presented  to  the  Institution  to  be  submitted  for 
examination  to  a  commission  of  persons  of  reputation  for  learning  in 
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the  branch  to  which  the  memoir  pertains ;  and  to  be  accepted  for  pub- 
lication only  in  case  the  report  of  this  commission  is  favorable. 

5.  The  commission  to  be  chosen  by  the  officers  of  the  Institution, 
and  the  name  of  the  author^  as  far  as  practicable,  concealed,  unless  a 
favorable  decision  be  made. 

6.  The  volumes  of  the  memoirs  to  be  exchanged  for  the  transactions 
of  literary  and  scientific  societies,  and  copies  to  be  given  to  all  the 
colleges  and  principal  libraries  in  this  country.  One  part  of  the 
remaining  copies  may  be  offered  for  sale ;  and  the  other  carefully  pre- 
served, to  form  complete  sets  of  the  work,  to  supply  the  demand  from 
new  institutions. 

7.  An  abstract,  or  popular  account,  of  the  contents  of  these  memoirs 
to  be  given  to  the  public  through  the  annual  report  of  the  Regents  to 
Congress. 

II. — By  appropriating  a  part  of  the  income,  annually ,  to  special  objects  of 
research,  under  the  direction  of  suitable  persons. 

1.  The  objects,  and  the  amount  appropriated,  to  be  recommended 
by  counsellors  of  the  Institution, 

2.  Appropriations  in  diflFerent  years  to  diflferent  objects,  so  that,  in 
course  of  time,  each  branch  of  knowledge  may  receive  a  share. 

3.  The  results  obtained  from  these  appropriations  to  be  published, 
with  the  memoirs  before  mentioned,  in  the  volumes  of  the  Smithsonian 
Contributions  to  Knowledge. 

4.  Examples  of  objects  for  which  appropriations  may  be  made. 
(1.)  System  of  extended  meteorological  observations  for  solving  the 

problem  of  American  storms. 

(2.)  Explorations  in  descriptive  natural  history,  and  geological, 
magnetical,  and  topographical  surveys,  to  collect  materials  for  the 
formation  of  a  Physical  Atlas  of  the  United  States. 

(3.)  Solution  of  experimental  problems,  such  as  a  new  determination 
of  the  weight  of  the  earth,  of  the  velocity  of  electricity,  and  of  light; 
chemical  analyses  of  soils  and  plants ;  collection  and  publication  of 
scientific  facts,  accumulated  in  the  offices  of  government. 

(4.)  Institution  of  statistical  inquiries  with  reference  to  physical, 
moral,  and  political  subjects. 

(5.)  Historical  researches  and  accurate  surveys  of  places  celebrated 
in  American  history. 

(6.)  Ethnological  researches,  particularly  with  reference  to  the  dif- 
ferent races  of  men  in  North  America;  also,  explorations  and  accurate 
surveys  of  the  mounds  and  other  remains  of  the  ancient  people  of  our 
country. 

DETAILS  OF  THE  PLAN  FOH  DIFFUSING  KNOWLEDGE. 

I, — By  the  publication  of  a  series  of  reports,  giving  an  account  of  the  new 
discoveries  in  science,  and  of  the  changes  made  from  year  to  year  in 
all  branches  of  knowledge  not  strictly  professional. 

1.  These  reports  will  diffuse  a  kind  of  knowledge  generally  interest- 
ing, but  which,  at  present,  is  inaccessible  to  the  public.     Some  of  the 
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reports  may  be  published  annnallyj  others  at  longer  intervals,  as  the 
income  of  the  Institution  or  the  changes  in  the  branches  of  knowledge 
may  indicate. 

2.  The  reports  are  to  be  prepared  by  collaborators  eminent  in  the 
different  branches  of  knowledge. 

3.  Each  collaborator  to  be  furnished  with  the  journals  and  publica- 
tions, domestic  and  foreign,  necessary  to  the  compilation  of  his  report; 
to  be  paid  a  certain  sum  for  his  labors,  and  to  be  named  on  the  title- 
page  of  the  report. 

4.  The  reports  to  be  published  in  separate  parts,  so  that  persons 
interested  in  a  particular  branch  can  procure  the  parts  relating  to  it 
without  purchasing  the  whole. 

5.  These  reports  may  be  presented  to  Congress  for  partial  distri- 
bution, the  remaining  copies  to  be  given  to  literary  and  scientific 
institutions,  and  sold  to  individuals  for  a  moderate  price. 

The  following  are  some  of  the  subjects  which  may  be  embraced  in 
the  reports : 

I.  PHYSICAL  CLASS. 

1.  Physics,  including  astronomy,  natural  philosophy,  chemistry, 
and  meteorology. 

2.  Natural  history,  including  botany,  zoology,  geology,  &c. 

3.  Agriculture. 

4.  Application  of  science  to  arts. 

n.  MORAL  AND  POLITICAL  CLASS. 

5.  Ethnology,  including  particular  history,  comparative  philology, 
antiquities,  &c. 

6.  Statistics  and  political  economy. 
Y.  Mental  and  moral  philosophy. 

8.  A  survey  of  the  political  events  of  the  world,  penal  reform,  &c. 

ni.  LITERATURE  AND  THE  FINE  ARTS. 

9.  Modern  literature. 

10.  The  fine  arts,  and  their  application  to  the  useful  arts. 

11.  Bibliography. 

12.  Obituary  notices  of  distinguished  individuals. 

II,  By  the  publication  of  separate  treatises  on  subjects  of  general  interest. 

1,  These  treatises  may  occasionally  consist  of  valuable  memoirs 
translated  from  foreign  languages,  or  of  articles  prepared  under  the 
direction  of  the  Institution,  or  procured  by  offering  premiums  for  the 
best  exposition  of  a  given  subject. 

2.  The  treatises  should,  in  all  cases,  be  submitted  to  a  commission 
of  competent  judges  previous  to  their  publication. 
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3.  As  examples  of  these  treatises,  expositions  may  be  obtained  of 
the  present  state  of  the  several  branches  of  knowledge  mentioned  in 
the  table  of  reports. 

SECTION  II. 

Flan  of  organization y  in  accordance  with  the  terms  of  the  resolutions  of 
the  Board  of  Regents  providing  for  the  two  modes  of  increasing  and 
diffusing  knowledge. 

1.  The  act  of  Congress  establishing  the  Institution  contemplated 
the  formation  of  a  library  and  a  museum  ;  and  the  Board  of  Regents, 
including  these  objects  in  the  plan  of  organization,  resolved  to  divide 
the  income*  into  two  equal  parts. 

2.  One  part  to  be  appropriated  to  increase  and  diflFuse  knowledge 
by  means  of  publications  and  researches,  agreeably  to  the  scheme 
before  given.  The  othet  part  to  be  appropriated  to  the  formation  of 
a  library  and  a  collection  of  objects  of  nature  and  of  art. 

3.  These  two  plans  are  not  incompatible  one  with  another. 

4.  To  carry  out  the  plan  before  described,  a  library  will  be  required, 
consisting,  Ist,  of  a  complete  collection  of  the  transactions  and  pro- 
ceedings of  all  the  learned  societies  in  the  world ;  2d,  of  the  more 
important  current  periodical  publications,  and  other  works  necessary 
in  preparing  the  periodical  reports. 

5.  The  Institution  should  make  special  collections,  particularly  of 
objects  to  illustrate  and  verify  its  own  publications. 

6.  Also,  a  collection  of  instruments  of  research  in  all  branches  of 
experimental  science. 

7.  With  reference  to  the  collection  of  books,  other  than  those  men- 
tioned above,  catalogues  of  all  the  different  libraries  in  the  United 
States  should  be  procured,  in  order  that  the  valuable  books  first  pur- 
chased may  be  such  as  are  not  to  be  found  in  the  United  States. 

8.  Also,  catalogues  of  memoirs,  and  of  books  and  other  materials, 
should  be  collected  for  rendering  the  Institution  a  centre  of  biblio- 
graphical knowledge,  whence  the  student  may  be  directed  to  any  work 
which  he  may  require. 

9.  It  is  believed  that  the  collections  in  natural  history  will  increase 
by  donation  as  rapidly  as  the  income  of  the  Institution  can  make  pro- 
vision for  their  reception,  and,  therefore,  it  will  seldom  be  necessary 
to  purchase  articles  of  this  kind. 

10.  Attempts  should  be  made  to  procure  for  the  gallery  of  art  casts 
of  the  most  celebrated  articles  of  ancient  and  modern  sculpture. 

11.  The  arts  may  be  encouraged  by  providing  a  room,  free  of  ex- 
pense, for  the  exhibition  of  the  objects  of  the  Art-Union  and  other 
similar  societies. 


*  The  amoaut  of  the  Smithsonian  bequest  received  into  the  Treasury  of  the 

United  Sutes  is $515,169  00 

Interest  on  the  same  to  July  1,  1846,  (devoted  to  the  erection  of  the 
building) 242,129  00 

Annual  income  from  the  bequest.  .•••  • 30,910  14 
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12.  A  small  appropriation  should  annually  be  made  for  models  of 
antiquities,  such  as  those  of  the  remains  of  ancient  tertiples,  &c, 

13.  For  the  present,  or  until  the  building  is  fully  completed,  be- 
sides the  Secretary,  no  permanent  assistant  will  be  required,  except 
one,  to  act  as  librarian. 

14.  The  Secretary,  by  the  law  of  Congress,  is  alone  responsible  to 
the  Regents.  He  shall  take  charge  of  the  building  and  property, 
keep  a  record  of  proceedings,  discharge  the  duties  of  librarian  and 
keeper  of  the  museum,  and  may,  with  the  consent  of  the  Regents, 
employ  (assistants. 

16.  The  Secretary  and  his  assistants,  during  the  session  of  Congress, 
will  be  required  to  illustrate  new  discoveries  in  science,  and  to  exhibit 
new  objects  of  art ;  distinguished  individuals  should  also  be  invited  to 
give  lectures  on  subjects  of  general  interest. 


This  programme,  which  was  at  first  adopted  provisionally,  has  be- 
come the  settled  policy  of  the  Institution.  The  only  material  change 
is  that  expressed  by  the  following  resolutions,  adopted  January  15, 
1855,  viz : 

Besolved,  That  the  Tth  resolution  passed  by  the  Board  of  Regents, 
on  the  26th  of  January,  1847,  requiring  an  equal  division  of  the  in- 
come between  the  active  operations  and  the  museum  and  library, 
when  the  buildings  are  completed,  be  and  it  is  hereby  repealed. 

Besolvedy  That  hereafter  the  annual  appropriations  shall  be  appor- 
tioned specifically  among  the  different  objects  and  operations  of  the 
Institution,  in  such  manner  as  may,  in  the  judgment  of  the  Regents, 
be  necessary  and  proper  for  each,  according  to  its  intrinsic  import- 
ance, and  a  compliance  in  good  faith  with  the  law. 


REPORT  OF  THE  SECRETARY  FOR  1857. 


To  the  Board  of  Regents: 

Gentlemen  :  It  again  becomes  my  duty  to  present  to  you  the 
history  of  the  operations  of  another  year  of  the  Institution  which 
the  government  of  the  United  States  has  entrusted  to  your  care.  In 
an  establishment  of  this  kind,  of  which  the  policy  has  been  settled 
and  is  strictly  adhered  to,  there  must  of  necessity  be  much  sameness  in 
the  general  form  and  character  of  the  successive  reports ;  but  since 
the  field  of  science  is  boundless,  and  new  portions  of  it  are  continually 
presented  for  investigation,  there  will  always  be  found  in  the  details, 
facts  of  sufficient  interest  to  relieve  the  routine  of  the  statements 
relative  to  the  condition  of  the  funds  and  the  scrutiny  of  the  receipts 
and  expenditures. 

It  might  at  first  sight  appear  surprising  that  so  constant  a  supply 
of  materials  for  the  Smithsonian  Contributions  and  so  many  objects  of 
interest,  demanding  the  assistance  of  the  Smithsonian  fund,  should 
be  presented,  but  it  will  be  evident,  on  reflection,  that  this  results 
from  the  influence  of  the  Institution  itself  in  increasing  the  number 
of  laborers  in  the  field  of  science,  as  well  as  in  accumulating  the 
materials  on  which  they  are  to  be  engaged.  The  tendency  is  con- 
stantly to  expand  the  operations,  and  much  caution  and  self-control 
are  necessary  to  repress  the  desire  to  be  more  liberal  in  the  assistance 
rendered  to  worthy  objects,  than  the  income  will  permit.  Indeed,  a 
charge  is  frequently  made  of  illiberality  for  what  is  the  result  of  re- 
stricted means.  It  must  be  evident  that  nothing  is  more  important  to 
the  permanency  and  proper  conduct  of  the  Institution  than  the  cautious 
and  judicious  management  of  its  funds.  Any  embarrassment  in  this 
quarter  would  involve  a  loss  of  confidence  in  the  directors,  which  would 
be  fatal  to  the  usefulness  and  efficiency  of  the  establishment. 

I  have  from  the  first  expressed  the  regret  that  the  original  law  of 
Congress  directed  the  expenditure  of  so  large  a  portion  of  the  income 
on  objects  of  a  local  character,  and  this  feeling  has  been  increased  by 
the  experience  which  time  has  aflbrded  in  regard  to  the  good  which 
could  be  etfected  by  a  more  critical  observance  of  the  teim%  oC  \.\i^ 


14  REPORT   OP   THE   SECRETARY. 

bequest,  as  well  as  by  the  increasing  expense  of  sustaining  a  large 
building,  a  library,  and  museum.  It  is  to  be  hoped,  however,  that 
at  least  a  partial  relief  will  hereafter  be  aflForded  by  an  annual  appro- 
priation, which  it  is  reasonable  to  expect  government  will  make  for 
the  keeping  and  exhibition  of  the  collections  of  the  various  exploring 
expeditions  which  have  been  entrusted  to  the  care  of  the  Regents. 

At  the  last  session  of  Congress  an  appropriation  was  made  for  the 
construction  and  erection  of  cases  to  receive  the  collections  of  the 
United  States  Exploring  Expedition  and  others  in  Washington,  and 
also  for  the  transfer  and  arrangement  of  the  specimens.  This  appro- 
priation was  granted  in  accordance  with  the  recommendation  of  the 
late  Secretary  of  the  Interior  and  the  Commissioner  of  Patents,  in 
order  that  the  large  room  in  the  Patent  OflSce  occupied  by  the  museum 
might  be  used  for  the  more  legitimate  purposes  of  that  establishment. 
We  presume  that  the  other  part  of  the  recommendation  will  also  be 
carried  out,  namely,  that  the  annual  appropriation  be  continued  which 
has  heretofore  been  made  for  the  care  of  this  portion  of  the  govern- 
ment property.  While,  on  the  one  hand,  no  appropriation  should  be 
made  which  would  serve  to  lessen  the  distinctive  character  of  Smith- 
son's  bequest^on  the  other  it  is  evident  that  the  government  should 
not  impose  any  burdens  upon  the  Institution  which  would  impair  its 
usefulness  or  divert  its  funds  from  their  legitimate  purpose. 

It  was  stated  in  the  last  report  that  the  extra  fund  of  the  Insti- 
tution, which  had  been  saved  from  the  accrued  interest,  was  invested 
in  State  Stocks.  This  investment  was  made  because  the  fund  was  at 
the  time  drawing  no  interest,  and  because,  until  action  could  be  pro- 
cured by  Congress  in  relation  to  receiving  said  fund  into  the  United 
States  Treasury,  it  was  deemed  the  safest  disposition  of  the  money. 
Though  a  temporary  depreciation  of  these  stocks  took  place  during 
the  last  year,  there  is  no  reason  to  regret  the  investment.  Their 
marketable  value  is  at  present  about  the  same  as  it  was  at  the-  time 
they  were  purchased. 

By  reference  to  the  report  of  the  Executive  Committee  it  will  be 
seen  that  the  expenditures  during  the  year,  though  less  than  the 
amount  of  receipts,  have  somewhat  exceeded  the  estimates.  This  has 
been  occasioned,  first,  by  unexpected  repairs  which  were  found  neces- 
sary to  the  building,  in  consequence  of  an  unprecedented  hail  storm, 
which  destroyed  several  thousand  panes  of  glass  and  did  considerable 
injury  to  the  roof  and  other  parts  of  the  edifice ;  secondly,  by  an 
expansion  of  the  system  of  foreign  exchanges,  rendered  necessary  by 
the  large  amount  of  material  entrusted  to  the  Institution  by  the 
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different  agricultural  and  other  societies  of  the  country  ;  and  thirdly, 
the  necessity  we  were  under,  on  account  of  the  financial  pressure,  of 
paying  bills  for  publications  which  will  appear  during  the  present 
and  the  next  year.  The  funds  of  the  Institution  are,  however,  still 
in  a  prosperous  condition,  but  great  care  is  required  to  prevent  the 
accumulation  of  small  expenses,  which,  individually,  by  reason  of 
their  insignificance,  are  allowed  to  occur,  but  which  in  the  aggregate, 
at  the  end  of  the  year,  are  found  to  have  swelled  into  amounts  of 
considerable  magnitude. 

Publications. — The  ninth  annual  quarto  volume  of  Contributions  to 
Knowledge  was  completed  and  distributed  during  the  first  half  of  the 
year.  It  is  equal  in  size  and  importance  to  the  preceding  volumes, 
and  contains  the  following  memoirs  : 

1.  On  the  relative  intensity  of  the  heat  and  light  of  the  sun  upon 
different  latitudes  of  the  earth.     By  L.  W.  Meech. 

2.  Illustrations  of  surface  geology,  by  Edward  Hitchcock,  LL.D,, 
of  Amherst  College. 

Part  1.  On  surface  geology,  especially  that  of  the  Connecticut 
valley,  in  New  England. 

Part  2.  On  the  erosions  of  the  earth's  surface,  especially  by 
rivers. 

Part  3.  Traces  of  ancient  glaciers  in  Massachusetts  and  Ver- 
mont. 

3.  Observations  on  Mexican  history  and  archseology,  with  a  special 
notice  of  Zapotec  remains,  as  delineated  in  Mr.  J.  G.  Sawkins'  draw- 
ings of  Mitla,  &c.     By  Brantz  Mayer. 

4.  Researches  on  the  Ammonia  Cobalt  bases.  By  Professor  Wol- 
cott  Gibbs  and  Professor  F.  A.  Genth. 

5.  New  tables  for  determining  the  values  of  the  co-eflBcients  in  the 
perturbative  functions  of  planetary  motion,  which  depend  upon  the 
ratio  of  the  mean  distances.     By  J.  D.  Eunkle. 

6.  Asteroid  supplement  to  new  tables  for  determining  the  values  of 

b-  and  its  derivatives.     By  J.  D.  Eunkle. 

It  was  stated  in  the  last  report  that  Mr.  L.  W.  Meech  proposed  to 
continue  his  interesting  investigations  relative  to  the  heat  and  light 
of  the  sun,  provided  the  Smithsonian  Institution  would  pay  the  ex- 
pense of  the  arithmetical  computations.  Though  most  of  his  time  is 
necessarily  occupied  in  other  duties,  he  would  cheerfully  devote  his 
leisure  hours  to  the  investigation  with  a  view  of  extending  iti^  bQwxikASk 
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of  knowledge.  During  the  past  year  an  appropriation  has  been  made 
of  one  hundred  dollars  for  the  purpose  here  mentioned,  and  we  are 
assured,  from  what  Mr.  Meech  has  already  accomplished,  that  this 
sum  will  be  instrumental  in  producing  valuable  results.  He  proposes 
to  determine,  from  several  elementary  formulas,  the  laws  of  terres- 
trial temperature  for  diflFerent  latitudes.  The  first  formula  has  been 
pretty  thoroughly  applied,  and  the  annual  temperature  computed  by 
it  compared  with  the  result  of  actual  observation.  The  diurnal 
temperatures  have  also  been  deduced  and  seem  to  agree  with  actual 
observatioij  within  the  presumed  errors  of  the  latter.  The  temper- 
ature, however,  of  the  surrounding  medium,  derived  from  the  annual 
temperature,  difiers  widely  from  the  results  obtained  by  the  diurnal 
temperatures.  The  author  is  inclined  to  attribute  this  difference  to  a 
defect  in  the  law  of  radiation  as  generally  received,  which,  deduced 
from  experiments  in  the  laboratory,  he  thinks  inapplicable  to  the 
phenomena  of  terrestrial  temperature.  The  second  formula  takes  into 
account  another  cause  of  the  variation  of  temperature,  namely,  the 
cooling  due  to  the  contact  of  the  air  ;  and  the  third  formula  includes 
also  the  effect  of  the  absorption  of  solar  heat  in  its  passage  through 
the  atmosphere.  The  investigation  will  include  the  consideration  of — 
1st,  terrestrial  radiation  ;  2d,  contact  of  air  ;  3d,  the  sun's  intensity  ; 
4th,  atmospheric  absorption ;  5th,  the  difference  in  radiating  power  of 
luminous  heat  by  day  and  non-luminous  heat  by  night.  Among 
other  inferences  to  be  deduced  is  the  relative  heating  or  radiating 
powers  of  sea  and  continent,  when  the  land  is  covered  with  foliage 
and  vegetation,  and  when  it  is  covered  with  ice  and  snow.  These 
researches  are  intimately  connected  with  the  extended  series  of  obser- 
vations on  the  climate  of  the  United  States,  now  carried  on  at  the 
expense  and  under  the  direction  of  the  Institution. 

The  paper  of  Professor  Gibbs  and  Dr.  Genth,  which  forms  a  part  of 
the  9th  volume,  has  been  republished  in  the  American  Journal  of 
Science  and  in  the  London  Chemical  Gazette,  due  credit  being  given 
to  the  Smithsonian  Contributions,  from  which  it  was  copied.  We 
regret  to  be  informed  by  the  authors  of  this  interesting  paper  that 
the  sum  appropriated  by  the  Institution  for  assisting  in  defraying  the 
expense  of  the  materials  and  apparatus  employed  in  their  researches 
was  scarcely  sufficient  to  compensate  for  more  than  one-fourth  of  their 
outlay.  Limited  means,  and  not  a  want  of  proper  appreciation  of  the 
labors  of  these  gentlemen,  prevented  their  entire  reimbursement  for 
the  pecuniary  loss  in  the  prosecution  of  their  valuable  researches. 
They  intend,  notwithstanding  this,  to  continue  their  investigations. 
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and  to  devote  as  much  time  to  them  as  their  other  engagements  and 
the  means  at  their  disposal  will  allow.  Since  this  memoir  has  met 
the  approval  of  the  scientific  world,  it  will  be  proper  to  make  as 
liberal  an  appropriation  as  the  demands  on  the  limited  income  of  the 
Institution  will  permit  for  the  continuance  of  researches  in  the  same 
line.  The  publication  of  the  paper  was  of  comparatively  little 
expense,  since  it  required  no  costly  illustrations,  and  this  may  be  an 
additional  reason  for  granting  a  larger  appropriation  for  further  in- 
vestigations in  the  same  line. 

The  ninth  volume  also  contains  the  supplement  to  the  tables  by  J. 
D.  Runkle,  mentioned  in  the  last  report.  The  tables  in  this  supple- 
ment are  intended  to  facilitate  calculations  with  reference  to  the 
asteroids.  The  search  for  these  bodies  has  been  prosecuted  with  so 
much  vigor  of  late  that  their  list  now  extends  to  more  than  fifty,  and. 
the  mechanical  labor  required  to  calculate  their  places  is  so  great  that 
this  can  scarcely  be  expected  to  be  accomplished,  except  by  the  use  of 
general  tables.  The  work  of  Gauss  on  the  theory  of  the  motion  of 
the  heavenly  bodies  leaves  little  to  be  desired,  so  far  as  the  deter- 
mination of  their  orbits  is  concerned ;  but  this  is  by  no  means  the 
case  with  regard  to  their  perturbations  by  the  larger  planets.  The 
tables  therefore  will  afford  an  important  means  of  facilitating  the  ad^ 
vance  of  our  knowledge,  particularly  of  this  class  of  the  members  of 
our  solar  system. 

The  third  part  of  the  Nereis  Boreali-Americana,  by  Dr.  William  H. 
Harvey,  has  been  completed  and  will  be  included  in  the  tenth  volume 
of  the  Contributions.  Two  hundred  extra  copies  of  the  text  of  the 
preceding  parts  having  been  struck  off  before  the  distribution  of  the 
types,  and  the  drawings  on  the  lithographic  stones  having  been  pre- 
served, an  equal  number  of  plates  from  the  latter  have  been  printed 
and  colored,  so  that  we  shall  be  enabled  to  make  up  two  hundred 
copies  of  the  complete  work  to  be  offered  for  sale,  which  will  serve, 
it  is  hoped,  to  reimburse,  in  some  degree,  the  heavy  expense  incurred 
in  the  publication  of  this  interesting  addition  to  the  science  of  botany. 
It  may  be  proper  to  mention  that  the  work  was  published  in  numbers, 
in  order  that  the  whole  expense  should  be  defrayed  by  the  appro- 
priation of  different  years,  as  well  as  to  furnish  the  author  the  oppor- 
tunity of  rendering  the  work  more  complete  by  more  extended  re- 
search. 

For  the  purpose  of  classification,  the  sea  plants  have  been  grouped. 

2  s 
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under  three  principal  heads  which  are  readily  distinguished  by  their 
general  color. 
They  are  as  follows : 

1.  MelanospermeaB — plants  of  an  olive- green  or  olive-brown  color. 

2.  RhodospermeaB,  or  plants  of  a  rosy-red  or  purple  color. 

3.  Chlorospermeae,  or  plants  of  a  grass,  rarely  of  a  livid  purple 
color. 

The  numbers  of  the  work  already  published  relate  to  the  first  two 
divisions,  and  the  third,  now  about  to  be  issued,  will  contain  the  last, 
with  an  appendix  describing  new  species  discovered  since  the  date  of 
the  former  parts. 

The  text  of  the  first  part  of  the  work  on  Oology,  mentioned  in  pre- 
ceding reports,  has  been  printed  ;  but  the  publication  of  the  plates  to 
accompany  it  will  be  so  expensive  that  we  were  obliged  to  defer  it 
until  the  present  year.  In  the  meantime  the  author  will  proceed  with 
the  preparation  of  the  other  parts  of  the  memoir,  and  the  whole  will 
be  completed  as  soon  as  the  funds  of  the  Institution  will  permit. 
From  an  accidental  oversight  in  the  preparation  of  the  last  Report,  I 
neglected  to  mention  the  fact  that  the  author  of  this  interesting  work 
is  Dr.  Thomas  M.  Brewer,  of  Boston.  The  omission  of  his  name  in 
the  reports  would  not  only  be  unjust  to  himself,  but  might  also  pre- 
vent him  from  receiving  in  some  cases  additional  information  relative 
to  his  labors  from  correspondents  who  are  engaged  in  the  same  line  of 
research.  The  announcement  of  the  fact  of  the  intended  publication 
of  this  memoir  has  induced  a  number  of  persons  to  enter  into  corre- 
spondence with  the  Institution  on  the  subject,  and  we  doubt  not  that 
these  remarks  will  tend  to  call  forth  other  additions  to  our  knowledge 
'  of  this  branch  of  natural  history. 

Since  the  date  of  the  last  Report  a  grammar  and  dictionary  of  the 
'  Yoruba  language  of  Africa  have  been  accepted  for  publication.     Thi 
^work  is  another  contribution  from  the  missionary  enterprise  of  the 
:  present  day,  and  has  been  prepared  by  the  Rev.  Thos.  J.  Bowen,  of 
the  Southern   Baptist  Missionary  Board,  from  materials  collected 
'  during  a  residence  of  six  years  in  Africa,  and  revised  and  rewritten  with 
the  aid  of  W.  W.  Turner,  esq.,  of  Washington.     The  grammar  and 
dictionary  are  prefaced  by  a  brief  account  of  the  country  and  its  inhab- 
itants.    The  long  residence  of  the  author  in  this  part  of  the  interior 
of  Africa  has  enabled  him  to  gather  more  minute  knowledge  of  its 
topography,  climate,  and  productions,  and  of  the  political,  social,  and 
moral  relations  of  its  inhabitants  than  has  before  been  obtained.     He 
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has  collected  iDteresting  information  as  to  the  habits  of  thought  and 
action  of  the  people,  and  their  capacity  for  moral  and  intellectual 
culture,  which  would  have  escaped  the  casual  notice  of  the  mere 
traveller. 

Yoruba  is  a  country  of  Western  Africa,  situated  to  the  east  of 
Dahomey,  and  extending  from  the  Bight  of  Benin,  in  a  northerly 
direction,  nearly  to  the  Niger.  It  is  between  the  countries  explored 
by  the  distinguished  travellers,  Barth,  on  the  north,  and  Livingstone, 
on  the  south.  The  author  describes  it  as  a  beautiful  and  fertile  region, 
densely  inhabited  by  a  population  devoted  to  agricultural  pursuits, 
who  do  not  dwell  on  the  lands  they  cultivate,  but  live  clustered 
together  in  villages  and  towns,  some  of  which  contain  from  20,000  to 
70,000  inhabitants.  The  people  are  generally  of  a  primitive,  simple 
and  harmless  character,  and  governed  by  institutions  patriarchal 
rather  than  despotic.  In  their  appearance  they  resemble  the  Cau- 
casian race,  while  their  mental  powers  and  general  moral  impulses 
are  considerably  advanced  in  the  scale  of  intelligence.  They  have, 
indeed,  already  attained  no  inconsiderable  degree  of  social  organiza- 
tion, while  they  have  escaped  some  of  the  more  depraved  incidents  of 
an  advanced  civilization. 

The  language,  which  is  said  to  be  spoken  ^by  about  two  millions  of 
people,  is  represented  by  Professor  Turner  to  be  very  homogeneous  in 
its  structure,  almost  all  of  it  being  derived  from  some  five  hundred 
primitive  words.  ''Its  articulations  are  suflSciently  easy  to  imitate, 
and  there  is  a  system  of  vocalic  concords  recurring  through  the  whole, 
which,  together  with  the  multiplicity  of  vowels,  renders  it  decidedly 
euphonious.  The  great  difficulty  is  found  in  the  tones  and  accents, 
which  can  be  discriminated  only  by  a  good  ear,  and  must  be  uttered 
correctly  to  make  the  speaker  intelligible.  The  Yoruba  has  neither 
article  nor  adjective,  properly  so  called,  and  it  is  almost  wholly  des- 
titute of  inflection.  The  verbal  root  remains  unchanged  through  all 
the  accidents  of  person,  mood,  and  tense,  which  are  indicated  by 
separate  pronouns  and  particles.  The  plurality  of  nouns  is  also  indi- 
cated by  the  aid  of  a  plural  pronoun.  The  numerals  are  based  on  the 
decimal  system,  yet  many  of  them  are  formed  by  subtraction  instead 
of  addition  or  multiplication,  as  with  us.  Thus  15  is  literally  10  +  5  ; 
but  16  =:  20  —  4,  IT  =  20  —  3,  &c.  Although  this  language  is  spoken 
by  a  rude  people,  it  abounds  in  abstract  terms,  and  the  missionary 
finds  no  difficulty  in  expressing  in  it  the  ideas  he  desires  to  com- 
municate." 
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It  is  believed  that  this  work  will  be  received  by  the  student  of 
ethnology  as  an  interesting  addition  to  this  science,  and  that  its  pub- 
lication will  not  only  facilitate  the  labors  of  the  missionary,  but  be 
productive  of  valuable  commercial  results.  The  country  in  which  the 
language  is  spoken  is  rich  in  natural  and  artificial  productions,  and 
as  the  inhabitants  are  anxious  to  establish  relations  of  trade  with 
other  parts  of  the  world,  it  would  seem  to  offer  a  new  and  tempting 
field  to  mercantile  enterprise. 

Under  the  head  of  publications,  we  may  allude  to  the  Appendix  to 
the  Annual  Report  of  the  Begents.  Previous  to  1853  this  report  was 
in  a  pamphlet  form,  and  only  in  one  or  two  cases  were  a  few  extra 
copies  ordered.  Since  that  date  an  annual  volume  has  been  presented 
to  Congress,  of  which  twenty  thousand  extra  copies  have  been  printed. 
The  liberal  distribution  of  this  work  has  met  with  general  approbation, 
the  applications  to  the  Institution  for  copies  have  been  constantly  in- 
creasing, and,  in  connexion  with  the  Report  of  the  Patent  Office,  no 
document  has  become  more  popular  or  is  better  calculated  to  advance 
the  cause  of  knowledge  among  the  people.  The  object  is,  as  far  as  pos- 
sible, to  distribute  this  volume  among  teachers,  and  through  them  to 
diffuse  precise  scientific  knowledge  to  the  rising  generation.  It  is  made 
also  the  vehicle  of  instruction,  in  the  line  of  observations,  to  all  who 
are  desirous  of  co-operating  in  the  investigation  of  the  natural  history 
and  physical  geography  of  this  country.  The  wide  distribution  of  this 
report  has  tended,  more  than  any  other  means,  to  make  known  the 
character  of  the  Institution,  and  to  awaken  an  interest  throughout 
the  whole  country  in  its  prosperity. 

In  order  to  render  the  series  complete,  the  first  volume — that  for 
1853 — contained  a  reprint  of  the  previous  reports  of  the  Secretary, 
from  which  a  connected  history  of  all  the  operations  of  the  Institution 
from  the  beginning  may  be  obtained.  These  volumes  are  illustrated 
by  a  large  number  of  wood  cuts,  which  have  been  provided  at  the 
expense  of  the  Smithsonian  fund.  We  have,  however,  to  regret  that, 
from  the  rapidity  with  which  Congressional  documents  are  hurried 
through  the  press,  we  have  not  been  allowed  in  all  cases  revised  copies 
of  the  proof.  We  cannot,  therefore,  be  held  entirely  responsible  for 
inaccuracies  of  the  press  any  more  than  for  the  style  of  printing  or 
the  quality  of  the  paper. 

It  is  a  part  of  the  settled  policy  of  the  Institution  to  appropriate 
its  funds,  as  far  as  the  original  law  of  organization  will  allow,  to 
such  objects  only  as  cannot  as  well  be  accomplished  by  other  means  ; 
and  accordingly,  in  several  instances,  the  printing  of  papers  previously 
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accepted,  for  publication  has  been  relinquished  because  it  was  subse- 
quently found  that  the  works  could  be  given  to  the  public,  under 
certain  conditions,  through  other  agencies.  In  such  cases  the  favor- 
able opinion  expressed  bj  the  Institution  as  to  the  character  of  the 
work,  or  the  assistance  rendered  by  the  subscription  on  the  part  of  the 
Regents,  for  a  number  of  copies  to  be  distributed  in  exchange  for 
other  books  among  our  foreign  correspondents,  has  been  sufficient  to 
induce  some  liberal  minded  parties  to  undertake  the  publication^ 
rather  as  an  enterprise  connected  with  the  reputation  of  their  estab- 
lishments, than  as  a  matter  of  profit. 

Among  the  works  of  this  class  is  the  ''Theory  of  the  Motion  of  the 
Heavenly  Bodies,"  by  the  celebrated  Gauss,  translated  by  Captain  C. 
H.  Davis,  n.  S.  N.,  late  superintendent  of  the  Nautical  Almanac, 
which  was  originally  accepted  by  us  for  publication,  but  was  after- 
wards relinquished  to  Messrs.  Little  &  Brown,  of  Boston,  who  have 
shown  in  this  instance,  as  well  as  in  others  of  a  similar  character,  a 
liberality  which  cannot  be  otherwise  than  highly  appreciated  by  a 
discerning  public.  This  book,  which  is  essential  to  the  advance  of 
practical  astronomy,  was  published  in  Latin,  in  Hamburg,  in  1809, 
and  is  now  of  difficult  access^  as  well  as  of  restricted  use,  on  account 
of  the  language  in  which  it  appeared.  It  gives  a  complete  system  of 
formulas  and  processes  for  computing  the  movement  of  a  body  revolv- 
ing in  an  ellipse,  or  in  any  other  curve  belonging  to  the  class  of  conic 
sections,  and  explains  a  general  method  of  determining  the  orbit  of  a 
planet  or  a  comet  from  three  observations  of  the  position  of  the  body 
as  seen  from  the  earth.  The  essay  was  called  for  at  the  time  it  was 
produced  by  the  wants  of  science.  The  planet  Ceres,  discovered  on 
the  first  day  of  the  present  century  by  Piazzi,  of  Italy,  had  been 
lost  to  astronomers  in  its  passage  through  the  portion  of  the  heavens 
illuminated  by  the  beams  of  the  sun,  and  could  not  be  found  by  the 
means  then  known,  when  Gauss,  from  a  few  observations  of  its  former 
place,  calculated  its  orbit,  and  furnished  an  ephemeris  by  which  it 
was  readily  rediscovered.  The  methods  employed  in  this  determina- 
tion were  afterwards  given  in  a  systematic  form  in  the  work  now 
translated.  The  copies  subscribed  for  by  the  Institution,  on  account 
of  exchanges,  and  those  paid  for  by  the  Navy  Department,  for  the 
use  of  the  computers  of  the  Nautical  Almanac,  were  sufficient  to 
secure  the  publication  of  the  work,  which  could  not  have  been  under- 
taken without  these  aids. 

In  accordance  with  the  same  policy  the  Institution  has  subscribed 
for  a  few  copies  of  a  work  on  ''  The  Pleiocene  ¥oBB\\a  oi  ^wScl^^x^^- 
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lina/ '  by  M.  Tuomey  and  F.  8.  Holmes.  This  work  received  the  com- 
mendation of  some  of  the  distinguished  members  of  the  American 
Association  for  the  Advancement  of  Science,  at  its  meeting  in  Charles- 
ton, in  1850,  and  its  publication  was  undertaken  at  the  risk  and  cost 
of  the  authors.  The  actual  expense,  however,  far  exceeded  their  esti- 
mate, and  without  the  liberal  aid  of  the  legislature  of  South  Carolina 
they  could  not  have  escaped  heavy  loss,  or  been  enabled  to  complete 
the  work  in  a  proper  style  of  art.  To  aid  the  same  enterprise  the 
Institution  was  induced  to  make  the  subscription  above  mentioned  for 
copies  to  be  distributed  to  foreign  societies.  We  regret  to  state  that 
before  the  work  was  fully  completed  the  science  of  the  country  was 
called  to  mourn  the  loss  of  Professor  Tuomey,  of  the  University  of 
Alabama,  who,  during  the  past  year,  was  prematurely  snatched  away 
from  his  family  and  friends  in  the  flower  of  his  age.  His  works, 
however,  will  remain  as  an  inheritance  to  the  cause  of  knowledge  and 
the  best  monument  to  his  memory.  We  have  been  gratified  to  learn 
that,  at  the  late  session  of  the  legislature  of  South  Carolina,  a  resolu- 
tion was  passed  authorizing  a  continuance  of  the  patronage  of  the 
State  to  the  publication  of  these  researches,  and  consequently  Professor 
Holmes  has  signified  his  intention  to  publish  two  additional  volumes 
on  the  Eocene  and  the  Post  Pleiocene  Fossils,  to  which  the  subscrip- 
tion of  the  Institution  will  also  be  extended. 

Another  work,  belonging  to  the  same  class,  is  the  series  of  "  Contri- 
butions to  the  Natural  History  of  the  United  States  of  America,"  by 
Professor  Louis  Agassiz.  It  has  been  mentioned  in  a  previous  report 
that  this  distinguished  savan  was  preparing  a  series  of  papers  to  be 
presented  to  the  Smithsonian  Institution,  and  that  the  plates  for  some 
of  these  had  been  engraved.  But  the  number  of  these  contributions, 
and  the  cost  of  their  illustration,  would  have  absorbed  a  larger  portion 
of  the  Smithsonian  fund  than  could  have  properly  been  devoted  to 
the  labors  of  one  individual.  Fortunately,  however,  the  reputation 
and  popularity  of  Professor  Agassiz  have  enabled  his  friends  to  pro- 
cure subscribers  for  an  independent  work,  containing  the  result  of  his 
valuable  investigations,  in  numbers  unprecedented  in  the  annals  of 
science  of  this  or  of  any  other  country.  In  order  to  assist  this  enter- 
prise in  the  beginning,  and  to  relieve  its  own  funds,  the  Institution 
subscribed  for  copies,  to  be  distributed  among  foreign  libraries,  in  ex- 
change for  rare  works  of  a  similar  character,  with  which  to  enrich  its 
own  library. 

The  Institution  has  also  facilitated  the  researches  described  in  the 
£r8t  two  volumes  of  the  work  m  c\ueftt\OTi.,  «.^d  1  may  (\uote  the 
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following  sentence  containing  the  acknowledgment  of  the  author  for 
the  services  which  have  thus  heen  rendered  him  :  *^  Above  all,  I  must 
mention  the  Smithsonian  Institution,  whose  officers,  in  the  true  spirit 
of  its  founder,  have  largely  contributed  to  the  advancement  of  my 
researches  by  forwarding  to  me  for  examination  not  only  all  the 
specimens  of  Testudinata  collected  for  the  museum  of  the  Institution, 
but  also  those  brought  to  Washington  by  the  naturalists  of  the  dif- 
ferent parties  that  have  explored  the  western  Territories,  or  crossed 
the  continent  with  the  view  of  determining  the  best  route  for  the 
Pacific  railroad.  These  specimens  have  enabled  me  to  determine  the 
geographical  distribution  of  this  order  of  reptiles  with  a  degree  of 
precision  which  I  could  not  have  attained  without  this  assistance." 
Besides  this,  the  Institution  caused  special  collections  of  turtles  to  be 
made  for  Professor  Agassiz,  from  those  parts  of  the  country  from 
which  no  specimens  had  previously  been  obtained. 

It  was  originally  intended,  as  announced  in  the  prospectus,  to  issue 
one  volume  a  year,  but  the  author  found  that  the  first  volume  was 
insufficient  to  contain  all  the  matter  which  he  had  designed  to  give 
in  it.  Its  publication  was  therefore  delayed,  that  the  whole  of  this 
part  of  his  general  subject  might  be  presented  at  once,  and  hence  two 
volumes  have  been  issued  together.  The  large  subscription  which 
has  been  obtained  has  enabled  the  publishers  to  extend  the  original 
plan,  and  to  expend  a  much  greater  sum  on  the  engravings  than  was 
at  first  thought  possible.  The  work  will  serve  to  increase  and  extend 
the  reputation  of  the  illustrious  author,  as  well  as  to  afford  a  striking 
example  of  the  liberality  of  our  country  and  its  growing  appreciation 
of  abstract  science. 

Under  the  head  of  publications,  and  in  justice  to  the  memory  of  a 
distinguished  naturalist,  a  profound  scholar,  and  a  worthy  man,  the 
late  Dr.  Gerard  Troost,  of  Tennessee,  it  ought  to  be  stated  in  this 
Report,  that  after  his  death,  several  years  ago,  a  memoir  he  had  pre- 
pared on  the  organic  remains  known  as  Crinoidea,  illustrated  by  a 
collection  of  specimens,  was  presented  to  the  Smithsonian  Institution 
for  publication.  It  was  submitted  to  two  naturalists  of  high  reputa- 
tion, and  found  by  them  to  be  an  important  addition  to  knowledge, 
though  left  by  its  author  in  an  unfinished  condition.  The  gentlemen 
to  whom  it  was  referred  generously  offered  to  supply  the  deficiencies, 
and  to  prepare  the  work  for  the  press.  Their  engagements,  however, 
have  since  been  such  as  to  prevent  up  to  this  time  the  completion  of 
the  task  which  they  undertook  to  accomplish.     One  of  the  gentlemen 
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to  whom  the  paper  was  referred,  Prof.  James  Hall,  in  whose  posses- 
sion the  8pecime];is  now  are,  states  that  he  had  hoped  long  since  to 
put  the  memoir  in  such  a  form  as  to  do  justice  tp  the  memory  of  Dr. 
Troost,  and  be  in  accordance  with  the  latest  views  of  the  subject.  To 
do  this,  however,  required  an  examination  of  other  specimens,  and  for 
this  object  he  had  never  been  able  to  find  time.  At  present  he  is 
engaged  in  a  geological  report  of  Iowa,  in  which  there  are  several 
plates  of  Crinoids,  and  any  which  may  be  identical  with  those  de- 
scribed by  Dr.  Troost  will  be  accredited  to  him.  Wo  regret  exceed- 
ingly this  long  delay  in  the  publication  of  the  labors  of  one  so  highly 
esteemed  in  life  and  gratefully  remembered  in  death.  It  has,  however, 
been  caused  by  circumstances  over  which  we  had  no  control,  and  which 
have  given  us  considerable  disquietude. 

The  new  and  extended  series  of  Meteorological  and  Physical  Tables, 
which  has  been  in  course  of  preparation  for  several  years,  is  at  length 
completed  and  ready  for  distribution.  It  forms  a  volume  of  634  large 
octavo  pages,  which  may  be  divided  into  separate  parts,  each  distinct 
in  itself.  A  copy  of  these  tables  will  be  sent  to  each  of  the  meteoro- 
logical observers,  and  it  is  believed  that  a  considerable  number  may 
be  sold  in  this  country  and  Europe,  from  which  something. may  be 
derived  towards  compensating  the  author.  Prof.  Guyot,  for  the  un- 
wearied labor  and  attention  he  has  bestowed  upon  the  work. 

At  the  request  of  the  Institution,  Baron  Osten  Sacken,  of  the  Rus- 
sian legation,  who  has  made  a  special  study  of ,  Dipterous  Insects  has 
prepared  a  catalogue  of  the  previously  described  species  of  this  con- 
tinent, analogous  to  that  of  Melsheimer's  catalogue  of  the  Cleoptera 
of  the  United  States,  which  was  published  some  years  ago  by  this 
Institution. 

It  frequently  happens  that  the  same  animal  is  described  by  different 
naturalists  under  different  names,  and  there  may  be  among  the  species 
enumerated  in  this  catalogue  some  of  this  character,  but  in  the  pre- 
sent state  of  the  knowledge  of  American  Diptera  the  publication  of  a 
complete  synonymical  catalogue  is  impossible.  Yet  a  list  like  the  one 
just  completed  is  an  indispensable  preparatory  work  for  the  future 
study  of  this  branch  of  entomology.  The  catalogue  includes  the 
species  inhabiting  not  only  the  North  American  continent  in  general, 
but  also  those  in  Central  America  and  in  the  West  Indies.  It  also 
gives  the  principal  localities  where  each  species  has  been  found. 
In  a  list  like  this,  says  the  author,  completeness  is  the  principal 
merit ;  the  symmetrical  arrangement  is  but  of  secondary  importance. 
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The  groups  adopted  by  Meigen  and  Wiedemann  are  retained,  avoiding 
the  subdivisions  introduced  by  modern  authors. 

The  publication  of  this  list,  we  trust,  will  very  much  facilitate  the 
study  of  entomology,  and  it  is  a  special  object  of  this  Institution  to  en- 
courage individuals  to  devote  themselves  to  particular  subjects  of  re- 
search. The  field  of  nature  is  so  extended  that  unless  it  be  minutely 
subdivided,  and  its  several  parts  cultivated  by  different  persons,  little 
progress  of  a  definite  character  can  be  anticipated.  To  collect  the 
materials  for  wider  generalizations^  microscopic  research  is  necessary 
in  every  direction,  and  men  enthusiastically  devoted  to  one  object  are 
required  in  every  branch  of  knowledge  in  order  that  the  whole  may  be 
perfected.  It  is  true,  before  entering  on  an  investigation  of  this  kind, 
that  it  is  desirable  for  the  individual  to  have  a  general  knowledge  of  the 
diflTerent  branches  of  science,  since  they  are  all  intimately  connected  ; 
and  the  student  can  then  narrow  his  field  of  view  until  it  comes  within 
the  scope  of  his  mental  abilities,  or  the  means  which  he  may  have  at  his 
disposal  for  its  advancement.  As  a  general  rule,  however,  the  ability 
to  enlarge  the  bounds  of  science  can  only  be  obtained  by  almost  ex- 
clusive devotion  to  a  few  branches. 

It  is  scarcely  possible  to  estimate  too  highly,  in  reference  to  the 
happiness  of  the  individual  as  well  as  to  the  promotion  of  knowledge, 
the  choice  in  early  life  of  some  subject  to  which  the  thoughts  can  be 
habitually  turned  during  moments  of  leisure,  and  to  which  observa- 
tion may  be  directed  during  periods  of  recreation,  relative  to  which 
facts  may  be  gleaned  from  casual  reading,  and  during  journeys  of 
business  or  of  pleasure.  It  is  well  that  every  one  should  have  some 
favorite  subject  of  which  he  has  a  more  minute  knowledge  than  any 
of  his  neighbors.  It  is  well  that  he  should  know  some  one  thing 
profoundly,  in  order  that  he  may  estimate  by  it  his  deficiencies  in 
others. 

In  this  connexion  it  may  be  proper  to  remark  that  the  association 
of  individuals  in  the  same  community^  each  with  a  special  and  favor- 
ite pursuit,  each  encouraging  the  others,  each  deferring  to  the  others, 
and  each  an  authority  in  his  own  specialty,  forms  an  organization 
alike  valuable  to  the  individual,  the  community,  and  the  public  gen- 
erally. To  induce  and  encourage  the  establishment  of  such  associa- 
tions is  one  of  the  objects  of  the  Institution.  It  is  suprising  what 
interest  may  be  awakened,  what  amount  of  latent  talents  developed, 
and  what  dignity  imparted  to  the  pursuits  of  a  neighborhood  by  a 
society  in  which  the  knowledge  of  each  becomes  common  property ^^ 
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and  the  labors  of  each  one  are  stinmlated  by  the  appreciation  and 
applause  of  his  fellows. 

I  am  acquainted  with  no  plan  of  adult  education  better  calculated 
to  elevate  the  mental  character  of  a  community  or  to  develop  the 
local  natural  history  of  a  district  than  that  of  a  well  organized  and 
efficiently  conducted  association  of  this  kind.  Such  establishments, 
I  am  happy  to  say,  are  now  becoming  common  in  every  part  of  the 
United  States.  They  have  taken  the  place,  in  many  cases,  of  the  de- 
bating societies,  which  were  formerly  instituted  for  mental  improve- 
ment. To  the  latter  it  might  justly  be  objected  that  they  tend  to 
promote  a  talent  of  sophistical  reasoning,  rather  than  to  ei^gender  an 
uncompromising  love  of  truth.  The  habit  of  fluent  speaking  may 
undoubtedly  be  cultivated  at  the  expense  of  profound  thought,  and 
however  promotive  at  times  of  the  temporary  interests  of  the  indi- 
vidual, can  never  be  supposed  to  tend  to  the  permanent  advancement 
of  the  species. 

Meteorology. — The  system  of  meteorological  observations  under  the 
direction  of  the  Institution  and  the  Patent  Office  has  been  so  repeatedly 
described  in  previous  reports  that  it  will  scarcely  be  necessary  to  give 
any  more  at  this  time  than  an  account  of  the  present  state  of  the  work. 
The  system  was  commenced  in  1849,  and  has  since  then  been  gradually 
improving  in  the  number  of  observers,  character  of  the  instruments, 
and  the  precision  with  which  the  records  are  made.  The  Institution 
has  avakened  a  wide  interest  in  the  subject  of  meteorology,  and  has 
diffused  a  considerable  amount  of  information  with  regard  to  it  which 
could  not  readily  be  obtained  through  other  means.  The  manufac- 
ture of  instruments,  compared  with  standards  furnished  by  the  Insti- 
tution from  London  and  Paris,  has  been  an  important  means  of 
advancing  the  science.  The  work  is  still  continued  by  James  Green, 
173  Grand  street,  New  York,  and  during  the  past  year  an  increasing 
number  of  full  sets  has  been  purchased  by  observers.  The  Inatitution 
has  continued  to  distribute  rain-gages,  with  which  observations  are 
now  made  on  the  quantity  of  aqueous  precipitation  in  nearly  every 
State  and  Territory  of  the  Union. 

We  are  indebted  to  the  National  Telegraph  line  for  a  series  of 
observations  from  New  Orleans  to  New  York,  and  as  far  westward 
as  Cincinnati,  Ohio,  which  have  been  published  in  the  '^  Evening 
Star,"  of  this  city.  These  reports  have  excited  much  interest,  and 
could  they  be  extended  further  north,  and  more  generally  to  the 
westwarij  they  would  furnish  important  information  as  to  the  ap- 
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proach  of  storms.  We  hope  in  -the  course  of  another  year  to  make 
such  an  arrangement  with  the  telegraph  lines  as  to  he  ahle  to  give 
warning  on  the  eastern  coast  of  the  approach  of  storms,  since  the 
investigations  which  have  heen  made  at  the  Institution  fully  indicate 
the  fact  that  as  a  general  rule  the  storms  of  our  latitude  pursue  a 
definite  course. 

The  materials  which  have  heen  collected  relative  to  the  climate  of 
the  North  American  continent  are  as  follows : 

Ist.  A  miscellaneous  collection  of  M88.  and  other  tables  relative  to 
the  climate  of  the  United  States.  This  series  will  be  enriched  by  a 
reference  list  to  all  the  meteorological  records,  which  are  to  be  found 
in  the  extensive  library  of  Mr.  Peter  Force,  of  this  city,  and  other 
accessible  sources  of  information. 

2d.  The  observations  made  under  the  direction  of  this  Institution 
since  1849. 

3d.  A  series  of  observations  made  by  Dr.  Berlandier  in  Mexico. 
4th.  Observations  made  in  the  British  possessions, 
5th.  The  record  of  observations  made  by  government  and  other 
exploring  expeditions. 

6th.  Copies  of  the  observations  made  under  the  direction  of  the  Sur- 
geon General  at  the  military  posts, 

7th.  Copies  of  the  observations  made  at  the  expense  of  the  States 
of  New  York,  Massachusetts,  Pennsylvania,  Maine,  and  Missouri. 
8th.  A  series  of  observations  from  Bermuda  and  the  West  Indies. 
Besides  these,  the  Institution  is  endeavoring  to  obtain,  by  means  of 
its  exchanges,  a  full  series  of  all  observations  which  have  been  made 
in  foreign  countries,  and  to  form  a  complete  meteorological  library. 

Complaint  has  been  made  on  account  of  the  delay  in  publishing 
deductions  from  the  materials  which  have  thus  been  collected,  but, 
with  the  limited  means  of  the  Institution,  it  should  be  recollected  that 
all  objects  enumerated  in  the  programme  of  organization  cannot  be 
simultaneously  accomplished.  The  reductions  have  been  steadily  pur- 
sued for  the  last  five  years,  and  all  the  funds,  not  otherwise  absolutely 
required,  have  been  devoted  by  the  Institution  to  this  object. 

It  will  be  a  matter  of  astonishment  to  those  not  practically  ac- 
quainted with  the  subject,  to  be  informed  as  to  the  amount  of  labor 
required  for  the  reduction  of  the  returns  made  to  this  Institution  for 
a  single  year.  During  1856  the  records  of  upwards  of  half  a  million  of 
separate  observations,  each  requiring  a  reduction  involving  an  arith- 
metical calculation,  were  received  at  the  Institution,  Allo^fvu^  \«3l 
Average  of  one  minute  for  the  examination  and  Te3L\x^\.\o\i  qI  ^^0^ 
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observation,  the  amount  of  time  consumed  will  be  nearly  7>000  hours, 
or,  at  the  rate  of  seven  hours  per  day,  it  will  be  1,000  days  or  up- 
wards of  three  years,  or,  in  other  words,  to  keep  up  with  the  reduction 
of  the  current  observations  the  whole  available  time  of  three  expert 
computers  is  required.  This  is  independent  of  the  labor  expended  in 
the  correspondence,  preparation  and  distribution  of  blank  forms,  and 
the  deduction  of  general  principles.  The  work  has  been  prosecuted, 
therefore,  as  rapidly  as  the  means  at  the'  disposal  of  the  Institution 
would  permit.  Since  the  arrangement  was  made  with  the  Patent 
OflSce,  from  twelve  to  fifteen  persons,  many  of  them  females,  have 
been  almost  constantly  employed,  under  the  direction  of  Prof.  Coffin, 
in  bringing  up  the  arrears  and  in  reducing  the  current  observations. 

All  the  materials  collected  at  the  Institution  are  in  the  process  of 
being  arranged  and  bound  in  accessible  volumes,  with  proper  indices, 
to  be  used  by  all  who  may  be  desirous  of  making  special  investigations 
on  any  point  relative  to  the  climate  of  this  country. 

During  the  past  year  the  reductions  for  1855  were  printed  in 
pamphlet  form  and  distributed  to  observers  for  criticism  and  sug- 
gestions as  to  improvements  which  might  be  adopted  in  the  subse- 
quent publication  of  the  entire  series. 

Exchanges, — The  system  of  international  exchange  has  been  carried 
on  during  the  past  year  with  unabated  zeal,  and  we  trust  with  undi- 
minished good  results.  A  large  amount  of  scientific  material  has 
passed  through  our  hands  in  its  transfer  to  and  from  societies  and 
individuals  in  this  and  other  countries.  The  returns  made  to  the 
Institution  during  1857  for  its  own  publications  consist  of  555  vol- 
umes, 1,067  parts  of  volumes,  and  138  charts.  These  works  embrace 
most  of  the  current  volumes  of  scientific  transactions,  and  are  of  the 
highest  importance  as  aids  in  original  research.  The  number  would 
be  very  much  increased  if  the  contents  of  several  large  cases,  which 
were  axidentally  delayed  until  the  beginning  of  this  year,  were  in- 
cluded. 

The  importance  of  the  exchanges  is  not  to  be  estimated  by  the  com- 
mercial value  alone  of  the  books  received.  In  addition  to  this  we 
must  consider  the  efiect  which  it  produces  in  bringing  into  immediate 
comiHunication  the  cultivators  of  literature  and  science  in  this  country 
with  those  abroad,  of  distributing  among  our  societies  publications  of 
a  class,  the  existence  of  which  would  scarcely  otherwise  be  known, 
and  of  facilitating  the  diffusion  of  knowledge  which,  by  the  ordinary 
modes  of  transmission,  would  not  be  attained,  except,  perhaps,  in  the 
course  of  years. 
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The  system  has  now  attained  a  great  development,  and  increases 
measurably  every  year.  The  expenses  hitherto  have  been  principally 
borne  by  the  Institution,  but  their  amount  has  now  become  so  great 
as  seriously  to  interfere  with  other  operations,  and  I  therefore  think 
it  advisable  that  a  charge  be  made,  to  the  parties  receiving  a  certain 
amount  of  packages  annually,  sufficient  to  reimburse  some  of  the 
outlay  of  the  Smithsonian  funds.  What  would  not  be  felt  by  each 
one  individually  would,  in  the  aggregate,  materially  lessen  the  burden 
of  expense  connected  with  this  part  of  the  operations,  wl^ich  amounted, 
in  1857,  to  about  $3,000. 

The  expenses  of  the  Smithsonian  exchanges  would  be  considerably 
greater  than  they  are  but  for  the  liberality  of  various  transportation 
companies  in  carrying  packages  free  of  cost.  No  charge  on  freight  is 
made  by  the  United  States  Mail  Steamship  Company,  the  Panama 
Railroad,  or  the  Pacific  Mail  Steamship  Company,  forming  the  mail 
line  from  New  York  to  San  Francisco,  while  the  agents  of  the  line 
in  these  two  cities,  Messrs.  I.  W.  Raymond  and  A.  B.  Forbes,  serve 
the  Institution  in  various  ways.  The  California  Express  Agency 
of  Wells,  Fargo  &  Co.,  has  also  acted  with  the  greatest  liberality, 
and  the  same  should  be  stated  of  the  old  line  of  Bremen  and  New  York 
steamers.  None  of  the  domestic  agents  of  distribution — namely.  Hick- 
ling,  Swan  &  Brewer,  of  Boston ;  D.  Appleton  &  Co.,  New  York ;  J.  B. 
Lippincott  &  Co.,  Philadelphia;  John  Russell,  Charleston;  B.  M. 
Norman,  New  Orleans ;  Dr.  Wislizenus,  St.  Louis ;  H.  W.  Derby, 
Cincinnati ;  and  Henry  P.  B.  Jewett,  of  Cleveland — make  any  charge 
for  services  ;  and  the  same  may  also  be  said  of  Messrs.  Oelrichs  & 
Liirman,  of  Baltimore. 

The  amount  of  labor  involved  in  the  exchanges  is,  of  course,  very 
great,  as  will  be  readily  inferred  from  an  examination  of  the  tables 
of  receipts  and  transmissions  during  the  past  year,  given  by  Professor 
Baird.  The  entries  in  the  several  record  books  fill  over  700  pages  ; 
the  circulars,  invoices,  and  acknowledgments,  exceed  4,300.  '.n  addi- 
tion to  over  600  receipts  for  packages.  For  a  detailed  account  of  all 
the  operations  of  the  exchanges  I  would  refer  to  the  accompanying 
report  of  Professor  Baird. 

ExplorationSy  researches^  dc. — It  was  stated  in  the  last  report  that 
the  magnetic  instruments  belonging  to  the  Institution  were  given  in 
charge  of  Baron  Miiller,  for  investigations  in  Mexico  and  Central 
America.  Two  series  of  records  of  observations  have  been  received, 
but  for  nearly  a  year  past  nothing  further  has  been  heard  from  the 
expedition.    We  should  regr^  the  loss  of  the  inetiumexiXA)  ^>i\icraL^ 
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the  C08t  of  them  has  heen  more  than  repaid  hy  the  services  they  have 
rendered  to  science  in  the  Arctio  expedition  under  Dr.  Kane,  and  in 
the  results  which  have  already  been  obtained  from  them  in  Mexico. 

The  self-registering  apparatus  in  the  observatory  on  the  Smithso- 
nian grounds,  established  at  the  joint  expense  of  the  Coast  Survey 
and  the  Institution,  has  continued  to  record  the  variations  in  the 
horizontal  direction  of  the  magnetic  force  during  a  considerable  por- 
tion of  the  past  year.  The  interruptions  which  have  taken  place  have 
been  principally  caused  by  the  impurities  of  the  city  gas,  the  exhala- 
lations  from  which  have  interfered  with  the  photographic  process. 
The  records  obtained,  however,  will  furnish  valuable  data  for  study- 
ing, in  connexion  with  similar  observations  in  other  parts  of  the 
globe,  the  character  of  the  magnetic  force,  and  to  assist  in  determin- 
ing how  far  the  changes  are  merely  local,  or  to  what  extent  they 
aflFect  the  whole  earth. 

Laboratory. — During  the  past  year  the  laboratory  has  been  under 
the  charge  of  Dr.  E.  W.  Hilgard,  recently  appointed  State  geologist 
of  Mississippi.  Among  others,  a  series  of  experiments  was  made  by 
him,  under  direction  of  the  Secretary,  at  the  expense  of  the  Navy 
Department,  relative  to  the  vapor  from  a  modification  of  bi-sulphuret 
of  carbon  as  a  substitute  for  steam  applied  to  mechanical  purposes. 
The  result  of  these  investigations  was  unfavorable  to  the  substitution 
of  this  material  in  the  way  proposed.  Although  a  greater  amount  of 
pressure  is  produced  at  the  same  temperature  than  in  the  case  of 
steam,  yet  the  amount  of  work  relative  to  the  absolute  quantity  of 
heat  employed  is  by  no  means  in  accordance  with  this,  the  density  of 
the  vapor  and  its  greater  specific  heat  require  a  corresponding  amount 
of  fuel,  and  when  we  consider  the  fact  that  the  bi-sulphuret  of  carbon 
is  not  a  natural  but  a  factitious  substance,  of  which  the  vapor,  when 
combined  with  air,  is  highly  explosive  and  extremely  oflFensive  on 
account  of  its  odor  and  the  greater  complexity  of  the  engine  required 
for  its  use,  its  application  in  the  place  of  steam  would  be  far  from 
advantageous. 

Another  series  of  investigations  was  conducted  in  the  laboratory 
relating  to  the  prevention  of  counterfeiting  bank  notes,  particularly 
by  photography ;  but  as  this  was  intended  especially  for  private  use, 
the  expenses  were  paid  by  the  parties  interested. 

The  Institution  does  not  consider  it  a  part  of  its  duty  to  volunteer 
an  opinion  as  to  the  practicability  of  the  new  projects  with  which  the 
public  mind  is  frequently  agitated ;  but  when  directly  called  upon  by 
the  government  or  other  parties  6f  influence  to  pronounce  a  judgment 
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on  any  point  of  practical  or  applied  science,  it  does  not  shrink  from 
the  responsibility,  but,  after  diligent  and  cautious  inquiry,  gives  the 
conclasions,  whatever  they  may  be,  at  which  it  has  arrived. 

Library, — Extensive  alterations  are  in  the  process  of  being  made  in 
the  wing  of  the  building  appropriated  to  the  library,  for  the  better 
accommodation  of  the  bocks.  The  shelving  has  been  arranged  in  two 
stories  of  alcoves,  thereby  more  than  doubling  the  space.  Each  lower 
alcove  is  separately  secured  by  a  door  ;  a  precaution  which  has  been 
found  necessary  in  the  library  of  the  Institution  as  well  as  in  that  of 
Congress.  It  is  a  fact  to  be  regretted,  but  which  it  is  necessary  to 
mention  in  order  to  vindicate  the  restrictions  imposed  upon  an  indis- 
criminate access  to  the  books,  that  there  is  in  some  quarters  a  lamentable 
want  of  honesty  with  regard  to  the  use  of  property  of  a  public  character. 
Not  only  are  works  in  many  cases  mutilated,  merely  to  avoid  the  labor 
of  copying  a  few  pages,  but  valuable  sets  are  sometimes  broken  by 
actual  theft. 

The  appropriation  for  the  library  must  not  alone  be  measured  by 
the  sum  assigned  for  the  **  cost  of  books  ;"  it  must  be  recollected  that 
the  library  is  principally  increasing  by  means  of  the  exchanges  ]  that 
every  year  the  Institution  sends  abroad,  besides  all  the  public  docu- 
ments which  it  can  procure,  some  hundreds  of  copies  oT  the  quarto 
volumes  of  its  transactions,  the  marketable  value  of  which  is  several 
thousand  dollars.  It  therefore  ought  to  be  distinctly  understood  that 
the  library  is  constantly  increasing  by  the  addition  of  the  most  valuable 
series  of  the  transactions  of  literary  and  scientific  societies  in  all  parts 
of  the  world,  and  that  this  is  at  the  expense  of  what  are  denominated 
the  active  operations  of  the  Institution.  It  is  true  the  number  of 
books  directly  purchased  is  comparatively  small,  but  indirectly  pro- 
cured in  the  way  stated  the  annual  addition  is  valuable. 

Among  the  numerous  donations  received  during  the  past  year  it  is 
of  course  impossible  in  this  report  to  particularize  more  than  a  few 
of  the  most  important.  The  Academies  of  Science  of  Vienna,  St. 
Petersburg,  and  of  Brussels,  have  all  contributed  largely  both  of  their 
older  and  more  recent  issues.  The  Real  Sociedad  Economica,  of 
Havana,  has  been  particularly  liberal  in  this  respect,  furnishing  nearly 
complete  series  for  many  years  back,  as  have  also  the  Horticultural 
societies  of  Paris  and  Berlin.  The  most  extensive  single  gift  during 
the  year  has  been  that  of  the  Dictionnaire  des  Sciences  Naturelles,  in 
72  volumes,  and  the  Histoire  Naturelle  des  Mammirfees,  of  Buflfon 
and  Daubenton,  in  15  volumes,  from  the  Herzogliche  Bibliothek  der 
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Fried^nsteinschen  Sammlungen,  Gotha.  The  British  Admiralty  has 
contributed  a  full  set  of  all  the  charts  published  by  it  during  the  year. 
We  may  also  mention^  as  an  object  of  special  interest  of  this  class,  a 
valuable  set  of  historical  maps,  presented  by  Justus  Perthes,  the 
celebrated  geographical  publisher  of  Gotha,  exhibiting  the  political 
condition  of  Europe  from  the  beginning  of  the  third  century  down  to 
the  time  of  the  crusades.  The  limits  of  the  several  empires  are  ex- 
hibited by  different  colors,  and  the  whole  are  on  such  a  scale  as  to 
be  adapted  for  instruction  in  schools  or  academies.  To  render  this 
interesting  work  more  generally  known  in  this  country,  it  is  proposed 
to  exhibit  the  maps  in  the  reading  room  and  to  translate  and  print 
the  pamphlet  of  explanations  for  the  use  of  the  visiters  to  the  Insti- 
tution. 

Among  the  curiosities  of  the  library  received  during  the  past  year 
the  most  prominent  is  an  ornamental  album,  presented  through  the 
Department  of  State,  from  Miss  Contaxaki^  a  native  of  the  isle  of 
Crete.  This  work  was  designed  as  a  contribution  to  the  universal 
exhibition  at  Paris  in  1855,  where  it  received  a  diploma  for  the  artistic 
merit  displayed  in  its  execution.  The  "  Classical  Bouquet,"  as  it  is 
called,  consists  of  illustrations  of  the  principal  monuments  and  places 
in.  Greece,  to  which  are  added  a  few  from  the  author's  native  isle  of 
Crete.  These,  illustrations  are  accompanied  by  quotations  from  the 
most  illustrious  Greek  authors,  beautifully  illuminated,  while  many 
of  the  pages  are  adorned  with  pressed  flowers  culled  from  the  places 
which  the  drawings  represent.  The  book  itself  is  a  large  quarto, 
covered  with  blue  velvet  heavily  embroidered,  and  lettered  with  silver. 
It  is  inclosed  in  a  case,  made  of  olive  wood  of  the  country,  about  a  foot 
and  a  half  square,  richly  carved  and  ornamented  with  appropriate 
devices.  This  work  was  transmitted  to  the  United  States  through 
Charles  C.  Spence,  esq.,  and  affords  a  favorable  specimen  as  well  of 
the  present  state  of  the  arts  in  that  country,  which  was  the  birthplace 
of  the  true  and  the  beautiful,  as  of  the  talents,  the  taste,  and  the  un- 
wearied industry  of  the  lady  who  devised  and  principally  executed  it. 

The  library  possesses  an  extensive  collection  of  pamphlets,  in- 
cluding the  separate  theses  of  the  candidates  for  graduation  or  honors 
at  the  German  universities  ;  also  a  series  of  the  annual  reports  of  th« 
public  institutions  and  societies  in  this  country.  During  the  past  year 
these  have  been  classified,  a  large  number  of  them  bound,  and  the 
remainder  arranged  in  pasteboard  boxes,  labeled  and  placed  on  the 
shelves  as  volumes. 
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The  binding  of  the  books  received  through  exchange  continues  to 
be  a  large  item  of  expense,  and  we  have  devoted  the  remainder  of  the 
appropriation  for  the  library,  not  expended  in  the  purchase  of  books 
or  for  clerical  service,  to  this  object. 

In  relation  to  the  books  received  by  the  copyright  law,  I  have  but 
little  to  say  in  addition  to  what  has  been  stated  in  preceding  reports. 
The  provisions  of  the  act  are  still  disregarded,  to  a  considerable  extent, 
by  the  larger  publishers,  and,  as  a  general  rule,  works  are  received  of 
but  little  value  in  themselves  and  inconsistent  with  the  character  of 
the  library  of  the  Institution.  Though  the  cost  of  postage  has  been 
diminished  by  the  law  of  Congress  authorizing  the  free  transmission 
of  copyrights,  yet  it  has  by  no  means  exempted  the  Institution  from 
a  large  item  of  expense  on  this  account.  The  publishers  frequently 
inclose  within  the  packages  letters  relating  to  the  proper  direction  of 
the  certificates  and  other  matter  pertainiug  to  the  copyright,  and  by 
a  decision  of  the  Post  Office  Department  all  such  communications  are 
charged  with  letter  postage.  Though  the  sum  in  each  case  appears 
insignificant,  yet  in  the  aggregate  it  may  amount,  in  the  course  of  a 
year,  to  several  hundred  dollars ;  and  since  the  system  from  the  begin- 
ning has  been  of  no  real  benefit  to  the  Institution,  we  have  addressed 
a  circular  to  each  publisher  who  forwards  a  copyright  and  neglects  to 
pay  the  postage  on  the  accompanying  letters,  apprising  him  of  the  fact. 

In  conclusioD,I  may  state  that  though  the  copyright  law  was  un- 
doubtedly intended  to  enrich  the  library  of  the  Institution,  yet  the 
non-compliance  with  it  of  some  of  the  principal  publishers,  and  the 
reception  of  a  Jarge  amount  of  worthless  matter  involvihg  expense  in 
its  transportation  and  care  has  entirely  defeated  this  object.  The  cost 
of  the  system  has  been  at  least  ten  times  greater  than  the  value  of  the 
books  received ;  nor  is  this  all ;  a  compliance  with  the  act  hds  constantly 
subjected  the  Institution  to  unmerited  censure.  We  have  therefore 
been  a  loser  both  in  funds  and  in  the  friendly  feeling  of  an  influential 
portion  of  the  community,  and  it  is  to  be  hoped  that  Congress  will,  at 
its  present  session,  essentially  modify  the  existing  law.  The  deposit 
of  a  single  copy  of  each  article  in  the  Patent  Office,  instead  of  the 
three  now  sent  to  Washington,  would  be  sufficient  to  secure  the 
rights  of  the  author,  and  answer  all  the  objects  of  a  complete  collec- 
tion of  this  class  of  American  publications. 

Museum. — The  general  plan  and  objects  of  the  collections  which 
have  been  assiduously  formed  through  the  agency  of  the  Smithsonian 
3s 
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Institution  have  b^en  given  in  several  of  the  preceding  reports,  and  it 
will  be  sufficient,  at  this  time,  to  repeat  that  they  are  intended  to 
exhibit  the  distribution  and  development  of  the  plants  and  animals,  as 
well  as  to  illustrate  the  geological  and  mineralogical  character  of  the 
North  American  continent.  The  number  of  specimens  required  for 
these  purposes  is  great,  since  all  the  varieties  from  every  locality  re- 
quire attention.  During  the  past  year  specimens  have  been  collected 
by  ten  government  expeditions  and  six  private  exploration  parties. 
Some  of  the  returns  from  these  are  now  on  the  way,  and  will  greatly 
enhance  the  number  and  value  of  the  materials  before  received.  Ac- 
cording to  the  statement  of  Professor  Baird,  hereto  appended,  the 
catalogued  specimens  of  animals  at  the  end  of  the  year  1857,  amount- 
ed to:  mammals,  3,200;  birds,  8,766;  skeletons  and  skulls,  3,340; 
reptiles,  239  ;  fishes,  613. 

During  the  year  several  persons  have  availed  themselves  of  the  use 
of  the  collections  and  library  in  the  prosecution  of  original  researches, 
and,  as  usual,  several  government  expeditions,  which  have  been  sent  out 
for  surveys,  the  construction  of  roads  and  for  military  purposes,  have 
been  provided  with  instructions  as  to  the  mode  of  collecting  specimens 
and  observing  meteorological  and  other  natural  phenomena.  No  oppor- 
tunity of  adding  to  our  store  of  information,  in  regard  to  the  physical 
geography  and  natural  history  of  the  western  portion  of  this  continent, 
has  been  suffered  to  pass  without  being  improved,,  and  I  may  safely 
s^y,  that  since  the  establishment  of  the  Institution  more  has  been 
done  to  ascertain  and  make  known  the  character  of  the  less  inhabited 
portion  of  our  continent  than  all  which  had  been  previously  accom- 
plished in  this  line.  The  survey  of  routes  from  the  Gulf  of  Mexico 
to  the  Pacific  has  served  of  late  to  add  much  to  our  knowledge  of 
Central  America,  and  during  the  past  year  the  British  government 
has  sent  out  a  party  for  the  exploration  of  the  country  north  of  the 
limits  of  the  United  States  and  between  the  great  lakes  and  the  Pacific 
ocean.  This  survey,  in  connexion  with  that  along  the  49th  parallel  of 
latitude,  now  in  progress  for  determining  the  boundary  line  between 
the  United  States  and  the  British  possessions,  will  add  to  the  natural 
history  of  the  northern  portion  of  our  territory,  and  will  furnish  the 
data  necessary  to  delineate  more  accurately  the  great  mountain 
system  which  determines  the  climate  and  physical  peculiarities  of  the 
western  portion  of  this  continent. 

Smithaon's  personal  effects.— The  bequest  of  James  Smithson  included 
all  his  personal  eflfects,  and  these  werex)btaitied  by  Hon.  Richard  Rush, 
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the  agent  of  the  American  government,  through  whom  the  legacy  was 
procured.  Thej  were  delivered  hy  him  to  the  Secretary  of  State,  and 
afterwards  deposited  in  the  museum  of  the  Patent  Office,  where  they 
remained  until  the  last  year,  when  they  were  transferred  to  the  Begents' 
room  in  the  Smithsonian  huilding.  They  have  heen  arranged  for  exhi- 
hition  in  a  large  case  of  black  walnut,  and  now  form  an  interesting  por- 
tion of  the  collections  of  the  Institution,  They  consist  of  a  very  ex- 
tensive series  of  rare  though  minute  specimens  of  mineralogy,  of  the 
table  service  of  plate  of  Smithson,  and  of  the  portable  chemical  and 
mineralogical  apparatus  with  which  he  made  his  investigations. 
Besides  the  above  mentioned  articles^  the  Institution  has  had  in  its 
possession  for  several  years  the  library  of  Smithson,  containing  115 
volumes,  and  a  collection  of  manuscripts,  principally  consisting  of  what 
would  appear  to  be  the  materials  of  a  philosophical  dictionary.  The 
whole  collection  taken  together  serves  to  exhibit  the  character  of  the 
man,  and  clearly  to  indicate  his  intention  as  to  the  nature  of  the  Insti- 
tution to  which  he  gave  his  name.  It  serves  to  strengthen  the  convic- 
tion, if  anything  of  this  kind  were  needed,  that  the  proper  interpi:etation 
of  the  will  has  been  given  by  the  Begents  in  adopting  the  plan  which 
makes  active  operations,  the  discovery  of  new  truths,  and  a  diffusion 
of  these  among  men,  the  prominent  object  of  the  establishment. 

In  this  connexion,  it  may  be  interesting  to  repeat  a  statement  made 
in  a  former  report^  that  the  Institution  is  in  possession  of  two  like- 
nesses of  Smithson  ;  one,  a  portrait  of  him  while  a  youth,  in  the  cos- 
tume of  a  student  at  Oxford,  the  other  a  medallion,  from  which  a  steel 
engraving  has  been  executed.  The  first  was  purchased  from  the  widow 
of  John  Fitall,  the  servant  of  Smithson,  and  the  other  was  among  his 
effects,  and  identified  by  a  paper  attached  to  it,  on  which  the  words 
"my  likeness"  were  written  in  Smithson's  own  hand,  A  list  of  the 
papers  published  by  Smithson^  and  a  record  of  all  the  facts  which 
could  be  gathered  in  relation  to  him,  have  been  made,  to  serve  here- 
after for  a  more  definite  account  of  his  life  and  labors  than  has  yet 
appeared. 

Gallery  of  Art. — During  the  past  year  this  apartment  of  the  Smith- 
sonian building  has  been  enriched  by  a  faithful  copy,  in  Carrara 
marble,  of  the  "  Dying  Gladiator,''  one  of  the  most  celebrated  statues 
of  antiquity.  This  copy,  which  is  said  to  be  the  only  one  in  marble 
in  existence,  has  been  deposited  here  by  its  owner,  F,  W»  Bisque, 
esq.,  of  the  District  of  Columbia,  to  whom  the  public  of  this  country 
is  indebted  for  his  liberality  in  the  purchase  and  free  exhibition  oC  «j(^ 
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costly  and  interesting  a  specimen  of  art.  It  is  by  Joseph  Gott,  an 
English  sculptor  of  high  reputation,  and  its  faithfulness,  as  a  repre- 
sentation of  the  original,  is  vouched  for  by  a  certificate^  among  others, 
from  our  lamented  countryman,  Thomas  Crawford, 

The  Stanley  collection  of  Indian  portraits,  which  is  still  in  the 
Gallery,  has,  during  the  past  year,  been  increased  by  a  number  of 
new  pictures,  and  continues  to  be  an  object  of  interest  to  the  visitors 
of  the  national  capital.  This  collection,  now  the  most  extensive  in 
existence,  of  Indian  portraits,  ought,  as  we  have  stated  in  previous 
reports,  to  be  purchased  by  governnaent.  It  is  a  sacred  duty  which  this 
country  owes  to  the  civilized  world  to  collect  everything  relative  to 
the  history,  the  manners  and  customs,  the  physical  peculiarities,  and, 
in  short,  all  that  may  tend  to  illustrate  the  character  and  history  of 
the  original  inhabitants  of  North  America.  The  duty  which  Mr. 
Stanley  owes  to  his  iamily  will  not  permit  him  to  retain  the  collection 
unbroken,  and  unless  Congress  make  an  appropriation  for  its  pur- 
chase, he  will  be  obliged  to  dispose  of  it  in  portions.  Such  an  event 
would  be  a  lasting  source  of  regret;  and,  from  the  interest  which  a 
number  of  distinguished  members  of  the  Senate  and  House  of  Repre- 
sentatives have  expressed  in  regard  to  the  purchase,  we  doubt  not 
that  the  proposition  will  in  due  time  be  favorably  entertained. 

Lectures, — During  the  past  season  the  usual  number  of  lectures 
has  been  given,  without  any  diminution  in  the  size  of  the  audience 
and  the  apparent  interest  of  the  public. 

In  connexion  with  this  subject,  w^e  may  mention,  complaints  have 
frequently  been  made  against  the  Institution,  on  account  of  the  bad 
condition  of  the  walks  leading  to  the  building  ;  but  it  should  be  recol- 
lected that  the  grounds  belong  to  the  government  and  are  not  under 
the  control  of  the  Regents.  A  plank  walk  has,  however,  been  laid 
down  along  the  principal  thoroughfare  and  lighted,  on  nights  of  lec- 
tures, at  the  expense  of  the  Institution. 

The  Smithsonian  lecture-room  is  found  to  be  the  most  commodious 
apartment  in  the  District  for  public  meetings,  and  almost  constant 
applications  are  made  for  its  use.  This  is  granted  in  all  cases,  pro- 
vided the  actual  expense  of  lighting,  heating  and  attendance  be  paid, 
and  the  object  for  which  it  is  required  be  consistent  with  the  character 
of  the  Institution,  and  not  merely  intended  to  advance  individual 
interests.  The  rule  which  excludes  from  the  lectures  any  subject 
connected  with  sectarianism,  discussions  in  Congress  and  the  political 
questions  of  the  day,  has  been  strictly  observed. 
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The  following  is  a  list  of  the  lectures  which  were  delivered  during 
the  winter  of  1857-58  : 

Seven  lectures  by  Professor  John  LeConte,  of  the  South  Carolina 
College,  on  "  The  Physics  of  Meteorology." 

One  lecture  by  Hon.  H.  W.  Hilliard,  of  Alabama,  on  the  '^Lifie 
and  Genius  of  Milton." 

Two  lectures  by  Dr.  I.  I.  Hayes,  of  Philadelphia,  on  '^  Arctic  Ex- 
plorations." 

One  lecture  by  Rev.  T.  J.  Bowen,  of  Yoruba,  Africa,  on  "  Central 
Africa — the  Country  and  People." 

One  lecture  by  D.  K.  Whitaker,  esq.,  of  Charleston,  S.  C,  on  the 
**  Genius  and  Writings  of  Sir  Walter  Scott." 

Two  lectures  by  Professor  C.  C.  Felton,  of  Harvard  College,  Cam- 
bridge, Mass.,  on  **  Modern  Greece." 

Four  lectures  by  Dr.  James  Wynne,  of  New  York,  on  the  '*  Dura- 
tion of  Life  in  Various  Occupations." 

Three  lectures  by  Professor  J.  P.  Espy,  on  *'  The  Law  of  Storms." 

Five  lectures  by  Rev.  J.  H.  Mcllvaine,  of  Rochester,  N.  Y.,  on 
^*  Comparative  Philology  in  some  of  its  bearings  upon  Ethnology, 
and  embracing  an  account  of  the  Sanscrit  and  Persian  Arrowhead 
Languages." 

Three  lectures  by  G.  Gajani,  on  '^  The  Catacombs,  the  Coliseum,  and 
the  Vatican  of  Rome." 

One  lecture  by  Professor  Scheie  de  Vere,  of  the  University  of  Vir- 
ginia,  on  **  John  Law  and  the  Celebrated  Mississippi  Speculation." 

From  the  foregoing "  statements  we  think  it  will  be  generally 
acknowledged  that  the  Institution  is  steadily  pursuing  a  course  of 
usefulness  well  calculated  to  make  the  name  of  its  founder  favorably 
known  and  the  results  of  his  bequest  highly  appreciated  in  every 
part  of  the  civilized  world,  that  its  funds  are  in  a  good  condition,  and 
that  the  prospect  of  its  future  influence  in  the  promotion  of  know. 
ledge  is  even  more  cheering  than  at  any  period  of  its  past  history. 

Respectfully  submitted. 

JOSEPH  HENRY, 

Secretary  S.  I. 
Washington,  January^  1858. 
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Smithsonian  iNSTmrndN, 
Washington f  December  31,  1857. 

Sir:  I  have  the  honor,  herewith,  to  present  a  report,  for  1857,  of  the 
operations  you  have  entrusted  to  my  cnarge,  namely,  those  which  re- 
late to  the  printing,  to  the  exchanges,  and  to  the  collections  of  natural 
history. 

Kespectfully  submitted. 

SPENCER  F.  BAIRD, 
Assistant  Secretary  Smithsonian  Institution. 
Joseph  Henry,  LL.D., 

Secretary  Smithsonian  Institution. 


Publications. 

The  publications  of  the  Institution  for  the  year  consist  of  the  ninth 
volume  of  Smithsonian  Contributions  to  Knowledge,  embracing  484 
pages  of  quarto  text  and  22  plates,  and  of  the  annual  report  to  Con- 
gress, an  octavo  volume  of  468  pages.  Considerable  progress  has 
also  been  made  with  the  printing  of  the  tenth  volume  of  Smithsonian 
Contributions,  136  pages  and  five  plates  being  finished. 

The  catalogue  of  North  American  Diptera,  by  Baron  Ostensacken, 
is  nearly  through  the  press  and  will  include  112  octavo  pages. 

Exchanges. 

The  system  of  international  exchanges  so  successfully  prosecuted  by 
the  Institution  since  its  establishment  has  been  carried  on  during  the 
year  with  the  happiest  results.  A  large  amount  of  scientific  material 
has  passed  through  its  hands  and  has  been  promptly  transmitted  to 
its  destination.  The  general  details  of  the  system  will  be  presented 
hereafter. 

The  returns  made  to  the  Smithsonian  Institution  for  its  own  dona- 
tions will  be  found  in  the  following  table: 

A. — Receipt  of  books j  dtc.j  by  exchange  in  1857. 

Volumei— Octavo  ....• 404 

Quarto 146 

Folio 5 

555 

Parts  of  Yolames  and  pamphlets — 

Octavo 775 

Quarto -,  255 

Folio 37 

1,067 

Charts  and  maps 1.     138 

1,760 
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The  works  received  embrace  most  of  the  carrent  volumes  of  scientific 
transactions,  with  some  back  series,  and  are  of  the  highest  importance 
as  materials  of  scientific  research. 

In  the  following  tables  are  exhibited  the  chief  statistics  of  exchange 
during  both  1856  and  1857.  The  last  annual  report  did  not  fully 
cover  the  subject,  owing  to  the  fact  that  a  supplementary  sending  was 
required  in  January,  1857,  to  complete  that  of  July,  1856,  and  a  re- 
port for  1856  could  not  reasonably  include  what  was  actually  not  per- 
formed till  the  ensuing  year.  In  presenting  the  series  of  tables 
throughout,  those  of  transmissions  for  1856  are  to  be  understood  as 
embracing  parcels  forwarded  in  January  1857.  This  will  explain  the 
apparent  disproportion  in  amount  for  the  two  years,  as  much  of  what 
was  sent  in  the  beginning  of  1857  would  otherwise  not  have  gone  until 
the  ensuing  summer, 

B. 

Thble  showing  the  itatiMties  qf foreign  exchanges  of  the  SmUhsonian  InsOtutiou  in  1856. 


Distribiited  through— 

f 

o 

1 

1 

l\ 

it 

9 
2 

4 

i 

I 

1 

1 

1 

2 

1 

s 

s 

a 

r 

.  Dr.  F.  Flugel,  Leifk. 

Sweden ••••■••. 

8 

5 

1 

6 

95 

17 

IM 

1.5 

9 

21 

7 

99 

13 
3 
17 
73 
46 
414 
39 
29 

2*^ 

7 

Norway 

Iceland 

Deninark  ....«•»... 

19 
29 

193 
20 
15 

;;;;;;• 

25 
39 

18 

940 

91 

18 

Ruwia 

Holland... 

Germany    ••••• 



•  *••• 

gfiritzcrland *•• 

R?lff<im.......rtr.  ......  *r..t..r 

Toul 

341 

321 

562 

656 

386 

142 
33 

1 

1,049 

42 

340 

10  428 

3.  H.  Bonangey  ParU, 

Prance 

79 
42 

6 

120 
33 

1 

187 
95 
14 

Iialy 

Spain  and  Portugal 

Total 

127 

154 

281 

296 

176 

472 

13 

126 

4,199 

3.  nu  Royal  Soeitiy  and  H.   Slevcm, 
Great  Britain  and  Ireland ..».'..... 

117 

931 

348 

960 

953 

513 

9 

94 

9,914 

4.  OtkerehauneU 

96 

10 

36 

39 

10 

49 

6 

96 

800 

■ 

Grand  total 

511 

716 

1,227 

1,251 

835 

9,078 

70 

580 

18,971 

40 
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Table  blowing  the  tlatistict  qf  foreign  exekangea  of  the  SmUhaonian  IrutUution  in  1857. 


Distributed  Uirough— 

"2  « 

«£: 

c 

£ 

9 
5 

6 

25 

17 

142 

15 

7 

227 

"5  • 

Is 

li. 

< 

& 

1 

E 

s 

i. 

n 
sg 

ii 

Z 
23 

37 
12 
232 
26 
29 

382 

i 

■T3 

i 

1 

s 

3 

2; 

1 

s 

ii 

o 

3 

as 

5 
S 

is 

1.  Dr.  JF*.  Flugelt  LeipOe, 

15 

4 



2-3 
10 
3 
12 
47 
32 

28 

18 

DcnmRrk •...•... 

10 
20 
9 
160 
20. 
16 

"::.';*. 

Rll88i&           •>••  ■•••..••*••*  ••«•.• 

Holland*.*. . ! 

Belgium 

Total 

254 

481 

465 

847 

19 

183 

6,938 

Fmnce  •..««•  ...■•.•.•••••.  •••■•. 

69 
32 
6 
2 

10« 

121 
49 
505 

63 
24 

114 

51 

10 

3 

77 

32 

..... 

Itoly 

Spain 

Portugal 

.... 

.... 

I 

88 

108 

10 

460 

Total, ,,, 

196 

178 
2X2 

110 
158 

288 

6 

63 

2,410 

3.  The  Royal  SociHy  and  H.   Stevent, 
London. 

Great  Britain  and  Ireland 

229 

390 

10 

118 
20 

3,  no 

4.  OlkerchanneU 

59 

90 

10 
660 

100 

5 

1  ttflO 

Grand  total 

965 

965 

1,625 

40 

384 

11,948 
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D. — Packages  received  by  the  Smithsonian  Institution  for  foreign  dis- 
tribution in  1856  and  1857. 


AXbany,  N.  Y.— 

New  York  State  AgriculturaT  Society ,- 

New  York  State  Medical  Society 

Prof.  James  Hall 

BdUimore,  Md.— 

Philip  R  Uhler 

Baton  Rouge,  Ia. — 

Institution  for  Mutes  and  Blind 

Botfbon,  Mass.— 

American  Academy  of  Arts  and  Sciences 

Boston  Society  of  Natural  History 

Historic-Genealogical  Society 

Prison  Discipline  Society -. - 

Dr.  Warren -. -- 

B.  Homer  Dixon .-.-- --- --- 

W.  H.  Dixon 

Ed.  Jarvis - 

Ed.  Tuckerman--.-. .- 

W.  H.  Prescott 

Heirs  of  Amos  Binney,  M.  D 

Oaanbridge^  Man, — 

American  Association  for  Advancement  of  Science. 

Cambridge  Observatory  ^ 

J.  D.  Runkle 

Prof.  Asa  Gray 

Prof  D.  Treadwell 

Chc^lalon,  S.  C  — 

Dr  H.  W.  Ravenel 

Chieoffo,  lU.--' 

Col.  J.  D.  Graham,  U.S.  A 

Cmdnnati,  Ohio-^ 

M.  L.  Knapp,  M.  D 

\>.  Vaughan .. .. 

Coiumbus^  Ohio — 

Ohio  State  Board  of  Agriculture 

Drank/ort,  ATy.— - 

Geological  Survey  of  Kentucky  ..-.-- 

Gtor^etown,  D.  C. — 

George  to  wn  College ........ - .- 

Granada^  Nicaragua — 

President  Rivas..... 

Hariford,  Oorm. — 

Hon.  Henry  Barnard - - 

Mr.  Potter 

Latuing,  Mich. — 

Michigan  State  Agricultural  Society 

LAatton^  Term. — 

Prof.  Safford 

LoweU,  Mass.^ 

James  B.  Francis .... ....... 

Madison,  Wis. — 

Wisconsin  State  Agricultural  Society — ... 

Historical  Society  of  Wisconsin . 

New  Brunswick*  N.  /.— 

Prof.  Geo  H.  Cook 


No.  of  packages 


28 


60 

1 

200 


2t 
24 


2 

100 

283 
22 

60 


16 


1856. 

1857. 

5 

43 

6 

8 

25 

18 

392 

98 

65 

56 

1 

32 

6 

84 
10 


49 


210 
"'32 


66 


274 
60 


14 

40 
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No.  of  packages. 


yew  Haven,  Oonn, — 

Americau  Journal  of  Science ........ 

American  Oriental  Society ......... 

Prof.  D.  Olmsted -. 

New  Torh^ 

American  Geographical  and  Statistical  Society. 

New  York  Lyceum  of  Natural  History . 

Prof.  W.  Gibbs 

PhOaddpfm,  Pa.-- 

American  Pliilosophical  Society 

Academy  of  Natural  Sciences -.-.. 

Central  High  School  of  Philadelphia 

Historical  Society  of  Pennsylvania ...... 

Pennsylvania  Institute  for  the  Blind 

Philadelphia  Library  Company 

Dr.  Homer,  U.S.N 

Isaac  Lea.^ 

Dr.  Joseph  Leidy 

Dr.  J.  A.  Meigs...-..-.- 

Providence,  R.  I  — 

State  of  Rhode  Island  ..... . . 

8t.  Loms,  Mo  — 

St.  Xiouis  Academy  of  Science ---.. 

Dr.  B.  F.  Shumard 

San  FrancUco,  Gal  — 

California  Academy  of  Natural  Sciences  ...... 

Santiago,  Chile — 

University  of  Chile  .. - ^.. 

Savannah,  Ga  — • 

Dr.  Jos    Jones........... . .- 

Toronto,  Canada-^ 

Canadian  Institute - 

Waahinffton,  D.  C. — 

U.  S.  Patent  Office 

Ordnance  Bureau 

U  S  Coast  Survey ... 

National  Observatory.. - 

Light-House  Board .. 

Secretary  of  War 

Surgeon  General... 

Major  W.  H  Emory,  U.S.A. 

W.  P.  Blake 

Dr.  J.  8.  NewbeiTy.. -..---- 

Lieut.  J.  C.  Ives,  U.  S.  A 

Lieut.  G.  K.  Warren,  U.  S.  A 

Lieut.  J.  M.  GlUiss,  U.  8.  N 

Wm.  Stimpson . . 

J.  C.  G.  Kennedy 

W.  J.  Rhees 

Miscellaneous 


Total. 


Supposing  each  parcel  to  contain  an  average  of  one  and  a  half  pieces, 

the  number  of  these  would  be . . 

Add  of  Smithsonian  volumes  and  memoirs,  about ... 

Add  volumes  of  public  documents  obtained  and  distributed,  about.... 

Approximate  total  of  volumes  and  pamphlets  sent  abroad  by  the 
Institution ..,-- - 


1856. 
48 
4 
10 


86 


42 

300 

100 

4 

45 

19 

100 

171 

134 


12 

50 

140 

50 


250 
46 
67 


3 
120 


96 
50 
20 
18 
20 


133 


3.510 


5,265 
2,500 
i,500 


9.265 


1857. 


20 
57 


90 

79 
173 

100 


53 


178 
47 
44 

6 

161 


17 
250 


497 
73 


114 
50 


25 

50 

50 

100 

120 


3,397 


5,095 
2,500 
1,000 


8.595 
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E. — Addressed  packages  received,  by  the  Smithsonian  Institution  from 
Europe,  for  distribution  in  America. 


No.  of  packages. 


Albany,  If.  F.— 

New  York  State  Library , 

Bottan,  Man  — 

American  Academy  of  Arts  and  Sciences  ..... 

Boston  Society  of  Natural  History 

Bowditch  Library -.-.- 

OBnbridffe,  Mast.-^ 

American  Association  for  Advancement  of  Science. 

Cambridge  Astronomical  Journal 

Cambridge  Observatory  .... • *, 

Harvard  College 

CkttHesion,  S.  C  — 

Literary  and  Philosophicikl  Society 

Oabtm'w,  Ohio- 
Ohio  State  Board  of  Agriculture ., 

Georgetown,  D.  O. — 

Georgetown  College - 

Lansing,  Mich. — 

Michigan  State  Agricultural  Society 

Madiaon,  TTw — 

Wisconsin  State  Agricultural  Society , 

Ifew  Haven,  Oonn. — 

American  Journal  of  Science . .... 

American  Oriental  Society ... 

Niac  Orlrnna,  La. — 

New  Orleans  Academy  of  Natural  Sciences .... 

New  York— 

American  Geographical  and  Statistical  Society  .... 

New  York  Lyceum  of  Natural  History 

PhOaddphia,  Pa.— 

American  Philosophical  Society 

Academy  of  Natural  Sciences 

Franklin  Institute . 

San  Franeuoo,  Qd. — 

California  Academy  of  Natural  Sciences .. 

ChiU-^ 

University  of  Chile 

Observatory................... ... .... 

WoihiingUm,  D.  C  — 

U.  S.  Patent  Office 

National  Institute - 

Bureau  of  Ordnance  and  Hydrography 

U.  S.  Coast  Survey 

National  Observatory 

Surgeon  General , 

United  States  Agricultural  Society 

Library  of  Congress 

WoreaUr,  Mats  — 

American  Antiquarian  Society 

Miscellaneous  addresses,  institutions 

Individuals .  ... ...... 

Total ... 


1856. 
9 


1,245 


1857. 


42 

53 

30 

39 

1 

7 

7 

24 

19 

9 

9 

22 

19 

2 



14 

24 

3 

8 

13 

22 

22 

6 

6 

1 

12 

16 

24 

19 

24 

25 

74 

55 

67 

62 

9 

7 

4 

19 

1 

6 

2 

7 

37 

57 

3 

3 

1 

3 

27 

24 

23 

63 

1 

........ 

2 

17 

10 

1 

437 

330 

318 

320 

1,273 


In  addition  to  the  above,  142  volumes  were  received  from  five  European  InstitutioDS  for 
distribution  to  such  addresses  as  might  be  selected  by  the  Smithsonian. 
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DETAILS  OF  THE  SYSTEM  OF  EXCHANGES. 

As  the  system  of  international  exchange  now  carried  on  by  the 
Smithsonian  Institution  has  attained  a  very  great  development,  a 
sketch  of  the  mode  of  conducting  it  may  not  be  amiss  at  the  present 
time.  The  subject  may  be  considered  under  two  heads,  one  relating 
to  the  parcels  received  from  parties  in  the  United  States  for  transmis- 
sion to  foreign  countries,  and  the  other  having  reference  to  receipts 
from  abroad  for  institutions  and  individuals  in  America.  In  con- 
nexion with  this  subject,  it  may  be  stated  that  a  large  room  in  the 
Institution,  measuring  70  feet  by  about  25,  is  devoted  to  the  depart- 
ment of  exchanges,  and,  besides  containing  the  stock  on  hand  of 
Smithsonian  publications  and  of  miscellaneous  documents,  is  fitted  up 
on  one  side  with  a  series  of  large  binns,  each  one  devoted  to  a  partic- 
ular portion  of  the  world,  and  appropriately  labelled.  The  floor  of 
the  room  is  occupied  by  a  series  of  long  tables,  five  feet  wide,  on  which 
parcels  are  made  up  or  unpacked.  Printed  addresses  are  arranged  in 
small  pigeon  holes,  and  include  nearly  all  the  correspondents  of  the 
Institution,  domestic  and  foreign,  amounting,  at  the  present  time,  to 
nearly  one  thousand  names. 

Operations  connected  with  transmissions  from  the  United  Stages, — ^The 
transmissions  of  the  Smithsonian  Institution  are  regulated,  in  a  mea- 
sure, by  the  time  when  the  annual  volume  of  Smithsonian  Contribu- 
tions is  completed.  One  or  two  months  before  this  time,  a  circular 
letter  of  advice  is  transmitted  to  all  the  institutions  and  individuals 
in  the  United  States  and  the  Canadas  known  or  supposed  to  have 
a  desire  to  avail  themselves  of  the  facilities  of  the  Smithsonian  sys- 
tem of  exchanges,  and  the  conditions  stated  upon  which  parcels  will 
be  received.  If  any  society  or  individual  have  published  a  work 
likely  to  be  of  interest  to  the  scientific  and  literary  world  abroad,  and 
no  indication  is  given  of  an  intention  to  distribute  copies,  a  special 
application  is  made  for  them,  and  no  effort  left  untried  to  secure  to 
the  foreign  investigators  the  benefit  of  all  original  and  useful  Ameri- 
can material.  Such  appeals  are  generally  responded  to  very  favor- 
ably, and  very  many  publications  of  the  different  bureaus  of  the  gov- 
ernment, of  States,  and  of  State  agricultural  and  historical  institutions, 
of  societies,  and  of  individuals,  have  thus  been  obtained. 

In  nearly  all  cases,  in  the  first  instance,  at  least,  the  Smithsonian 
Institution  is  called  on  to  furnish  lists  of  suitable  foreign  recipients 
for  the  publications  just  referred  to,  or  the  volumes  are  sent  in  bulk, 
to  be  addressed  here.  After  the  first  sending,  the  exchange  is  usually 
more  directly  between  the  parties  corresponding,  the  Institution  pre- 
ferring to  have  the  parcels  properly  addressed  before  forwarding  to 
Washington.  In  all  cases  great  care  is  taken  to  secure  the  credit  of 
the  donation  to  the  proper  party,  and  to  prevent  it  being  supposed  to 
come  directly  from  the  Institution. 

To  facilitate  the  selection  of  suitable  recipients  for  donations  or  ex- 
changes, the  Institution  publishes  once  in  two  years  a  carefully  pre- 
pared list  of  foreign  institutions  for  general  distribution.  The  last 
one  issued  contains  over  570  names,  but  manuscript  additions  bring 
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the  number  up  to  about  700.  The  list  of  individuals  is  nearly  as  large 
as  that  of  institutions. 

To  facilitate  the  selection  of  recipients  for  particular  works,  of  which 
a  limited  number  of  copies  only  may  be  available  for  distribution, 
classified  lists  of  institutions  are  kept,  as  of  academies  of  science  gene- 
rally, and  of  societies  devoted  to  special  subjects,  as  geography,  ge- 
ology, zoology,  botany,  ethnology,  statistics,  &c.,  and  these  are  ar- 
ranged from  No.  1  upwards,  in  the  order  of  relative  importance,  or  of 
eq.uable  distribution  among  the  centres  of  learning;  thus  six  copies  of 
any  work  on  hand  would  be  assigned  to  the  first  six  names  on  the  list 
of  institutions  most  interested  in  it. 

The  parcels,  as  received  from  the  difierent  portions  of  North  Amer- 
ica>  are  placed,  after  being  addressed,  (if  not  so  already,)  in  their  ap- 
propriate receptacles,  and  the  list  entered  specifically  in  a  record  book. 
To  facilitate  such  entry,  a  detailed  invoice  of  each  transmission  is  re- 
quired, and  the  failure  to  furnish  it  puts  the  institution  to  the  great 
trouble  of  making  it  from  the  books  themselves. 

When  the  parcels  have  all  been  received,  a  list  of  the  different  do- 
nors is  printed,  together  with  the  titles  of  the  various  works  which 
the  inatitution  has  for  distribution  at  the  time.  On  the  day  assigned 
for  commencing  the  labor  of  making  up  the  packages,  the  binns  are 
emptied  successively,  the  contents  arranged  carefully  on  the  counters, 
so  as  to  bring  everything  for  one  address  together,  the  Smithsonian 
donations  are  added,  and  each  particular  piece  is  checked  off  in  the 

Erinted  blank  just  referred  to.  This  rough  invoice  is  numbered  and 
anded  to  the  packers,  who  make  up  the  volumes  into  one  or  more 
bundles,  and  mark  them  with  the  number  of  the  invoice,  by  which 
means  they  are  easily  identified  and  labelled.  When  parcels  or  books 
are  addressed  to  individuals,  these  are  usually  inclosed  in  the  bundles 
of  the  societies  to  which  they  belong,  the  number  and  addresses  of 
such  sub-packages  being  marked  on  the  rough  invoices.  A  correct  copy 
is  made  of  these  lists,  and  forwarded  by  mail  or  otherwise  to  the  par- 
ties, in  which  is  also  stated  the  nature  and  time  of  the  transmission. 
These  invoices  are  finally  posted,  to  the  debit  of  the  party  addressed, 
in  a  large  ledger,  which  shows  what  each  has  had,  and  what  return 
has  been  made  to  the  Institution.  The  record  of  each  package  is, 
therefore,  made  four  times. 

In  sending  the  invoice  of  the  package  for  each  address,  a  circular 
is  added  explaining  the  objects  of  the  transmission,  and  the  conditions 
on  which  the  exchange  will  be  continued. 

The  time  occupied  in  invoicing  and  making  up  the  packages  varies 
with  the  occasion,  although  a  month  is  usually  required  to  finish  the 
work.  After  the  bundles  are  all  made  up,  those  tor  each  agent  are 
brought  into  one  heap,  and  they  are  then  packed  into  boxes,  a  check 
list  being  kept  of  the  numbers  placed  in  each  box. 

There  are  three  principal  agents  in  Europe  who  have  charge  of  the 
Smithsonian  exchanges  in  their  respective  regions :  Dr.  Felix  Fliigel, 
resident  in  Leipsic,  has  charge  of  continental  Europe,  with  the  ex- 
ception of  France,  Italy,  Spain,  and  Portugal,  (which  are  supplied  by 
Hector  Bossange,  of  Paris,)  and  of  Greece  and  Turkey.  Henry 
Stevens,  of  London,  is  agent  for  Great  Britain  and  Irela\id»    (ix^^y^ 
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and  Turkey  are  usually  reached  through  the  American  minister  at 
Constantinople  and  the  consul  at  Alexandria.  Most  of  the  points  in 
Asia  and  Africa  are  supplied  through  the  Presbyterian  Board  of  For- 
eign Missions  in  New  York,  and  the  American  Board  in  Boston, 
Australia  through  Mr.  I.  W.  Kaymond,  of  Hew  York,  and  South 
America  through  a  variety  of  channels. 

The  boxes  for  the  agents  above  mentioned,  containing  the  different 
parcels,  are  then  sent  from  the  Institution  ;  those  for  Dr.  Flugel  being 
shipped  from  Baltimore,  through  Oelrichs  &  Liirman,  direct  to  Bre- 
men, thence  by  railroad  to  Leipsic.  The  boxes  for  Messrs.  Bossange 
and  Stevens  are  shipped  by  packet  from  New  York. 

The  governments  of  Europe  to  whose  ports  shipments  are  made  by 
the  Institution  ha^e  all  authorized  their  admission  free  of  duty,  on 
filing  an  invoice  with  the  customs  authorities  some  time  in  advance  of 
the  arrival  of  the  boxes.  After  being  received  by  the  agents,  these 
boxes  are  unpacked,  and  the  different  parcels  distributed  to  their  desti- 
nation through  the  channels  selected  by  the  intended  recipients,  accom- 
panied by  circular  advices  from  the  agents.  In  Germany  the  parcels 
are  usually  transmitted  through  the  booksellers  of  Leipsic,  as  they 
may  have  occasion  to  send  to  correspondents  in  the  various  towns. 

Exchanges  from  foreign  countries  for  America. — The  system  of  ope- 
rations in  this  case  is  similar  in  principle  to  that  just  described, 
although  the  steps  take  place  in  inverse  order.  The  packages  are  sent 
to  the  agents  of  the  Institution,  who  inclose  them  in  boxes,  which  are 
forwarded  monthly,  or  oftener.  On  being  received  in  Washington 
they  are  unpacked,  an  entry  made  of  their  contents,  and  the  parcels 

Placed  temporarily  in  the  binns  assigned  to  their  respective  addresses, 
'hey  are  then  assorted,  those  for  each  party  made  up  into  one  bundle, 
and  thus  forwarded,  by  express  or  otherwise,  accompanied  by  a  blank 
receipt,  which  is  to  be  signed  and  returned. 

MUSEUM. 

A. — Increase  of  the  Museum. 

The  collections  in  natural  history  received  during  the  year  1857 
have  been  of  great  extent,  and  embrace  many  important  additions  to 
the  material  on  hand  for  extending  the  knowledge  of  the  animal, 
vegetable,  and  mineral  productions  of  America.  The  specimens 
received  have  been  from  tne  usual  variety  of  sources ;  the  most  im- 
portant being,  as  heretofore,  those  brought  in  by  the  different  govern- 
ment expeditions,  as  follows : 

1.  Survey  of  the  northwestern  boundary  line^  Archibald  Campbell^ 
esq.y  commissioner.-^iahe  expedition  left  in  April,  1857,  for  Puget 
Sound,  and  during  the  year  had  its  main  camp  for  the  most  part  at 
Simeahmoo  bay,  near  the  mouth  of  Frazer's  river.  Large  collections 
of  the  animals  and  plants  of  the  Sound  have  been  made  by  Dr.  Ken- 
nerly,  surgeon  and  naturalist  of  the  expedition;  and  of  minerals  and 
fossils  by  Mr.  George  Gibbs,  the  geologist. 
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2.  Exploration  of  the  Black  Hills  and  Loup  Fork^  under  Lieutenant 
6.  K.  Warren,  U.  S.  A. — Lieutenant  Warren  made  his  third  visit  to 
the  Upper  Missouri  and  Yellowstone  region,  accompanied,  as  on  pre- 
vious expeditions,  by  Dr.  Hayden  as  geologist  and  naturalist.  Very 
large  collections  in  all  branches  of  natural  history  were  made  and 
brought  home,  tending,  in  great  measure,  to  complete  our  knowledge 
of  the  distribution  of  species  over  the  high  plains  of  the  west. 

3.  Wagon  roadtoBridger's  Pass,  under  Lieutenant  F.  T.  Bryan,  U. 
S.  A, — During  his  second  year's  work  on  this  road  to  Utah  Territory, 
Lieutenant  Bryan,  as  before,  was  accompanied  by  Mr.  Wm.  S.  Wood, 
who  continued  and  completed  the  collections  of  the  preceding  year,  in 
securing  many  species  not  previously  obtained.  Dr.  Wm.  A.  Ham- 
mond, U.  S.  A.,  who  accompanied  the  party  as  surgeon,  also  made  a 
separate  and  independent  collection  of  much  interest,  not  only  on  the 
route,  but  while  stationed  at  Fort  Biley.  In  this  he  was  for  a  time 
assisted  by  Mr.  J.  Xantus  de  Yesey. 

4.  Wagon  road  to  Califomia  via  South  Pass,  under  Wm.  M.  Mar 
graw. — This  party,  accompanied  by  Dr.  James  G.  Cooper,  as  surgeon 
and  naturalist,  aided  by  0.  Drexler,  reached  Fort  Laramie  during  the 
autumn.  The  collections  in  all  departments  were  large  and  import- 
ant, and  were  accompanied  by  copious  notes  on  the  species  observed. 

5.  Survey  of  the  southern  boundary  of  Kansas,  under  Lieutenant 
Colond  Johnston,  U.  S.  A. — A  valuable  collection  of  specimens  in 
alcohol  was  made  during  the  survey  by  J.  H.  Clark,  esq.,  astron- 
omer of  the  expedition. 

6.  Survey  of  the  Isthmus  of  Darien,  under  Lieutenant  N.  Michler,  U. 
8.  A. — This  expedition,  accompanied  by  Mr.  A.  Schott  and  Messrs. 
Wm.  S.  and  Charles  Wood,  sailed  for  Carthagena  in  October,  pro- 
ceeding thence  to  the  isthmus.  While  at  Carthagena  a  collection  of 
birds  and  shells  was  made  and  sent  to  Washington,  and  others  are  on 
their  way. 

Among  government  expeditions  fitted  out  in  1857,  but  from  which 
no  collections  have  yet  been  received,  are  the  following  : 

7.  Wagon  road  route  to  CaUfomia  via  El  Faso  and  Fort  Tum^a, 
under  Colonel  Leech. — This  expedition  was  accompanied  by  Dr.  McCay 
and  Mr.  Hays,  both  of  whom  were  prepared  to  make  collections  in 
natural  history. 

8.  Exploration  of  the  La  Plata  and  its  tributaries,  under  Captain 
Page,  U.  S.N. — Christopher  Wood  doing  duty  as  zoological  collector. 

9.  Artesian  toeU  expedition,  on  the  Llano  Estacado,  under  Captain 
Pope,  U.  S.  A. — This  is  the  third  expedition  to  the  sterile  regions  of 
western  Texas,  conducted  by  Captain  Pope. 
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Work  done  in  the  museum. 

The  systematic  registration  of  the  Smithsonian  collections  has  been 
carried  on  as  rapidly  as  other  duties  would  admit.  The  number  of 
species  labeled  and  entered  during  the  yeap  amounted  to  5,271 ;  most 
of  thera  in  three  difl'erent  series  of  records,  making  nearly  15,000entrie8. 
It  may  be  proper  to  state  that  all  collections,  as  received,  are  entered  in 
a  general  record  book,  of  which  the  alphabetical  list  of  donations  ap- 
pended to  this  report  is  a  transcript.  The  different  specimens  are 
next  labeled  and  then  entered  on  the  record  for  the  class,  or  particular 
order,  and  from  this  posted  in  a  ledger  consisting  of  separate  sheets, 
one  for  each  species,  systematically  arranged,  and  each  sheet  contain- 
ing an  enumeration  of  all  the  specimens  of  its  species,  with  the  lo-^ 
calities,  sex,  date,  measurements  and  other  memoranda,  making  the 
third  time  of  writing  out  the  name  and  statistics.  In  this  way  not 
only  can  information  be  obtained  of  the  number  of  species  of  each  class 
or  order,  but  also  of  the  separate  specimens,  with  the  locality  and  gen- 
eral character  of  each  one.  The  posting  up  is  complete  for  the  mam- 
mals, birds,  and  osteological  specimens,  and  well  under  way  for  the 
reptiles  and  fishes,  and  some  orders  of  invertebrates 

During  the  past  year  the  general  report  on  the  mammals  of  the 
Smithsonian  collection  has  been  completed  and  printed,  forming  volume 
VIII  of  the  Report  of  the  Pacific  Railroad  Survey.  That  on  the  birds 
is  far  advanced,  and  will  be  finished  in  the  course  of  the  ensuing 
year,  which  will  also,  it  is  hoped,  witness  the  completion  of  reports 
on  the  reptiles  and  fishes. 

Distribution  and  use  of  the  Smithsonian  coUections. 

As  in  previous  years,  the  Smithsonian  specimens  have  been  freely 
used  by  students  and  investigators  in  natural  history,  in  preparation 
of  Monographs  and  other  researches.  Duplicates  have  also  been  dis- 
tributed to  a  considerable  extent,  and  as  the  collections  become  better 
arra,nged  and  other  circumstances  allow,  it  is  hoped  to  make  such 
distribution  on  a  very  extensive  scale. 

List  of  Donations  during  the  year  1857. 

(7.  Bellmann. — Fishes,  &c.j  in  alcohol,  from  Mississippi. 

J.  and  A,  Brakeley. — Fresh  deer  and  otter  from  Virginia ;  jar  of  birds, 
mammals  and  reptiles  from  the  AUeghenies  of  Virginia. 

J,  Mason  Broivn, — Cast  of  the  skull  of  Daniel  Boone,  taken  previous 
to  the  re-interment  of  his  remains. 

Lieutenant  F.  T.  Bryan,  U.  8.  A, — Three  boxes  of  zoological  spe- 
cimens collected  by  William  S.  Wood  on  the  wagon-road  expedition 
from  Fort  Riley  to  Bridger's  Pass. 

Archibald  Campbell. — One  box  of  dried  skins,  and  one  chest  of  alco- 
holic specimens  collected  on  Puget  Sound  by  Dr.  Kennerly,  on  the 
northwest  boundary  survey. 

J.  H.  Clark. — Chest  with  two  cans  filled  with  reptiles,  fishes  and 
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mammals  in  alcohol ;  specimens  of  salt  from  the  salt  plains  of  the 
Pewsa,  on  the  southern  boundary  of  Kansas. 
Mr.  Cook, — Copper  ores  from  Arizona. 

Dr,  «/.  G.  Cooper. — Collections  made  near  Fort  Laramie,  and  thence 
to  Independence  ;  four  bottles  of  Salamanders  from  New  Jersey  ;  one 
hundred  skins  of  birds  from  California  and  Washington  Territory. 
L,  Coition. — Box  of  Swiss  mammals. 

Dr.  S,  Wylie  Crawford^  U.  S.  A, — Thirty-two  jars  of  reptiles  and 
mammals  from  Texas  and  New  Mexico. 

Benjamin  Cross. — Golden  eagle  in  the  flesh  (length  36J^  inches  ; 
extent,  86  inches ;  wing,  25  inches.) 

J.  P.  Cunningham. — Box  of  Kaolin  earth  from  Virginia, 
John  Day. — Snake  from  Virginia. 

T.  C.  Downie. — Colvbtr  couperi  dmA.  Geomys  pineds,  in  alcohol,  from 
Georgia. 

(7.  Drexler. — Skins  of  six  birds  and  three  mammals  from  near  Phil- 
adelphia. 

Dr,  J.  Evans. — Ten  boxes  and  one  bundle  of  collections  of  geological 
survey  of  Oregon ;  skins  and  skull  of  Felis  concolor  (panther ;)  six 
skulls  of  Flathead  Indians,  from  Oregon. 

James  Fcdrie. — 25  skins  ofLeptcs  aquaticus  (marsh  hare)  and  Sciurus 
ludomdantis  (Fox  squirrel;)  birds,  reptiles  in  alcohol,  from  Louisiana. 
A.  B.  Forbes. —  Viviparous  fish  (Ennichthys  megalops)  from  Cal- 
ifornia. 

Professor  G,  G.  Forshey. — Cast  skin  of  Scotophis,  and  skin  of  mouse, 
from  Texas ;  specimens  of  supposed  equine  fossil  foot-marks ;  jar  of 
alcoholic  specimens  ;  skins  of  serpents ;  dried  plants  ;  skin  of  Ocelot 
and  of  Raccoons  from  Fayette  county,  Texas. 

TV.  H.  Ganit,  M.  D. — Infusorial  earth  from  Texas. 
O.  E.  Garrison. — Six  packages  Infusorial  earth  ;  skins  of  Putorius 
richardsonii  and  Spermophilics  VS-lineatus  from  Minnesota. 

Dr.  W.  Gesner. — Jar  of  Geomys  pinetis  and  Arvicola;  mammals 
and  reptiles  in  alcohol ;  two  jars  of  mammals  from  Georgia. 

George  Gvbhs. — Box  and  barrel  containing  skeleton  of  large  shark, 
from  Port  Townsend,  W.  T.  ;  keg  of  fishes,  from  Puget  Sound;  keg 
of  fishes  from  Columbia  river. 

Dr.  J.  B.  Gilpin. — Skins  of  mammals  from  Nova  Scotia ;  fifteen 
skins  of  Putorivs  and  Sciurus  from  Labrador  and  Nova  Scotia ;  jar 
with  12  mammals,  in  alcohol,  from  Nova  Scotia. 

W.  R.  Goodman. — Diatomaceous  earth  from  Anne  Arundel  county, 
Maryland. 

John  Gould. — 160  skins  of  birds  of  Mexico  and  Guatemala ;  skins 
of  humming  birds,  {Campylopterus  delattrii,  TrochUus  heteropogon  and 
Eriopus  luciani;)  skins  of  Aptemus  hirsuius  and  arcticus. 

Donald  Gunn. — Skins  of  mammals  and  birds ;  skeletons ;  speci- 
mens in  alcohol  from  Red  river.  Skeletons  of  male  and  female 
wolverine  from  Red  river,  H.  B.  T. 

Dr.  W.  A.  Hammondy  U.  S.  A. — Box  of  skins  of  birds  and  mam- 
mals from  Kansas.  Chest  and  two  cans  of  zoological  specimens 
collected  during  Lieut.  Bryan's  wagon-road  expedition  to  Bridger's 
Pass. 
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Dr,  IF.  A,  Hammond  and  J.  X.  de  Fe^ey.— Skins  of  twenty«four 
birds  and  of  two  prairie  wolves  from  Kansas. 

Dr,  E,  W.  Harker. — Skin  of  Salamander  (Geomys  pinetis  f)  from 
Georgia. 

F.  V.  Hayden, — Six  boxes  of  fossils  collected  in  the  Upper  Mis- 
souri prior  to  1856. 

C.  J,  Heistand, — Specimens  in  alcohol  of  squirrels,  moles,  &c., 
from  Pennsylvania. 

Dr,  E,  W.  Hilgard, — Specimen  of  Carocolla  from  Spain. 

John  S.  Hiltel, — Human  skulls  and  bones  encrusted  in  stalagmite, 
from  a  cave  in  Calaveras  county,  Cal. 

Col,  Hoffman,  U,  S.  A. — Concretions  from  Cannon-Ball  river,  Ne- 
braska. 

B.  A,  Hoopes, — Can  of  Menohranchus  and  small  mammals  from 
Lake  Superior. 

Robert  Howell. — Two  cans  of  mammals,  in  alcohol,  from  Tioga 
county,  N.  Y. 

Lieut,  J,  C.  Ives,  U.  S.  A. — Fossil  DendrecMnus  excentricus,  Point 
Lobas,  Cal.  ;  miscellaneous  fossils  from  California ;  fossils  from 
Qatun,  N.  G. — all  collected  by  Dr.  J.  S.  Newberry. 

Dr.  It    W.  Jeffrey,  U,  iS.i^.— Collection  of  fishes  of  Norfolk. 

Col.  E.  B,  Jewett, — Keptiles  from  Texas. 

Dr,  C,  B.  Kennerly, — Jar  of  mammals  in  alcohol,  and  skins  of 
Sciurus  cinereuft,  from  Clark  county,  Va. 

Bobt.  Kennicott, — Six  boxes  zoological  collections  made  in  southern 
Illinois,  and  in  Minnesota  to  Lake  Winipeg.  (Deposited.)  Gopher 
(Geomys  bursariua)  from  Illinois  ;  thirty  skins  of  Arvicola  and  Sorex 
from  Illinois  ;  two  living  squirrels,  [Sciui^ua  ludovicianus.) 

Major  Jno,  Leconte, — Astacua  latimanus  from  Georgia. 

J,  MacMinn. — Skins  of  five  mammals  from  Pennsylvania. 

Wm.  M,  Magraw, — Box  of  skins  of  birds  and  mammals ;  plants 
from  Independence;  three  boxes  zoological  collections,  plants,  &c., 
gathered  between  Fort  Leavenworth  and  Fort  Laramie  during  the 
South  Pass  wagon-road  expedition.     Collected  by  Dr.  J.  G.  Cooper. 

Geo.  P,  Marsh, — Minerals  from  Europe. 

C.  C,  Martin, — Keg  of  reptiles,  fish  and  mammals,  from  Pennsyl- 
vania and  New  York. 

W.  Massenburn. — Collections  of  serpents  and  Crustacea  from  Florida. 

Maximilian  Prinz  Von  Wied, — Wild  boar  {Stis  scrofa)  from  Ger- 
many, and  skins  of  chamois  (CapeUa  rupricapra)  and  of  female  ibex 
{Capra  ibex)  from  Mont  Blanc. 

Dr.  E,  Michener. — Mounted  original  of  Emberiza  totonsendii.  (De- 
posited.) 

D.  Miller,  jr. — Thirty  small  mammals,  in  alcohol,  from  Pennsyl- 
vania. 

Bobt,  0,  Milton. — Box  of  fossils  from  Michigan. 
H,  B,  Mullhausen. — Skin  of  head  and  skull,  with  horns,  of  Eu- 
ropean stag,  (Cervus  elaphus.) 

W.  E.  Moore. — Skins  of  monkeys  from  Bolivia 

Henry  Moores. — Star  fishes  from  California,     (Deposited.) 
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H.  M,  Neisler, — Shells,  reptiles,  fishes,  &c.,  in  alcohol,  from 
Georgia. 

Dr,  J.  8.  Newberry. — Box  of  shells,  Acapulco  ;  specimens  of  coals 
from  Ohio. 

J^ew  Orleans  Academy  of  Sciences. — Skin  of  pouched  rat  {Geomys 
pinelis)  from  Florida. 

B.  M.  Norman. — Three  living  turtles  from  New  Orleans,  (Emy 
mobilensisf) 

B.  F.  Oddl. — Mammals  and  reptiles  from  near  Lake  Winnibigosh- 
ish,  Minnesota. 

Jolin  Olvphani. — Falco  sparvertTis,  in  flesh,  from  Maryland. 

CapL  T.  J.  Fage,  U.  S.  N. — Two  packages  of  mate  and  six  bottles 
of  water  from  the  Rio  Negro  and  Mato  Grosso. 

Dr.  D.  W.  C.  Pe<6r«.— Skins,  birds,  and  mammals ;  reptiles  and 
fishes,  in  alcohol,  from  New  Mexico. 

Thos.  M.  Peters. — Bottle  of  reptiles  ;  skin  of  Abastor  erythrogram- 
mus  from  Alabama. 

Prof.  Poey. — Two  living  Emys  decussata ;  living  boa  or  maja, 
(Epicrates  angulifer ;)   collection  of  reptiles,  in  alcohol,  from  Cuba. 

J.  P.  PosteU. — Two  living  Gophers,  {Testvdo  polyphemus ;)  skull 
of  Geomys pinetis  ;  box  of  shells,  and  other  invertebrata,  from  Georgia. 

John  Potts, — Skins  of  Bassaris  astutay  Putorius  frenatus  and  Bidel- 
phys  calt/omica,  from  tlie  city  of  Mexico. 

Francis  B.  Ray. — Bottle  containing  Ophibolus  eximius  from  Mis- 
souri. 

F,  Raymond. — Fossil  wood  from  Neuse  river,  North  Carolina. 

J.  W.  Baymond. — Skin  of  white  raccoon  from  North  Carolina,  and 
of  Bassaris  astuta  from  California, 

Peter  Beid. — Fresh  water  sponge,  in  alcohol,  from  near  Lake 
Champlain. 

Bev.  Jos.  Botodl. — Monkeys  and  other  mammals,  fishes,  &c.,  in 
alcohol. 

H.  de  Saiissiire. -—Four  bats,  Sorex  alpimis,  Myoxusglis^  Mussylvati* 
cus,  and  musculus,  and  Arvicola  nivalis  from  the  St.  Gothard,  Switzer- 
land ;  other  small  mammals  of  Switzerland, 

S.  H.  Scudder. — Can  of  mammals,  in  alcohol ;  box  of  insects  from 
Massachusetts. 

Lieut.  Semmes,  U.  8.  N. — Syenite  from  North  Greenland. 

J.  D.  Sergeant. — Jar  of  mammals  from  Pennsylvania. 

James  Shoemaker. — Snakes  and  fishes  from  Roanoke  county,  Va. 

Col.  Wm.  B.  Slaughter. — Peat  from  Wisconsin. 

J.  Stauffer. — Can  of  mammals,  in  alcohol,  from  Pennsylvania. 

J.  J.  Steenstnip,  Director  of  Zoological  Museum,  Copenhagen. — Six 
jars  of  invertebrates  from  Greenland 

J.  H.  Sternberg. — Four  turtles  ;  two  boxes  of  shells,  and  of  reptiles 
and  invertebrates,  in  alcohol ;  box  of  living  plants  from  Isthmus  of 
Panama. 

William  Stimpson. — Two  kegs  and  numerous  jars  of  marine  inver- 
tebrates and  fishes  from  Massachusetts ;  living  marine  animals  for 
aquarium. 

Dr.  George  Suckley. — Hunters'  skin  of  elk  and  of  mo\m\A\\i  ^<^^\»^ 
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Jplocertis  montanus,  from  Washington  Territory;  box  of  birds  from 
California  ;  skins  of  mammals,  birds ;  fishes,  shells,  minerals,  and 
Indian  relics,  from  Washington  Territory;  box  with  skins  of  mam- 
mals and  birds  ;  plants,  &c.,  from  Steilacoora  ;  box  of  birds,  shells, 
&c.,  Port  Townsend. 

A.  S.  Taylor, — Jar  of  vertebrates  and  crabs  from  California ;  Cali- 
fornia minerals. 

Mr.  Tufts, — Living  actinia  and  other  marine  animals  for  aquarium. 

Colonel  A,  Vaughan. — Skins  of  VespertUio  noctivagans  and  novebo- 
racensis  from  Yellowstone  river. 

J.  X.  de  Vesey  and  Dr.  W.  A.  Hammond^  U.  S.  A. — Skins  of  birds 
and  mammals  from  Kansas. 

Dr.  D.  S.  Wall,  U.  8.  -^.— Skull  of  Indian  and  fragments  of  pot- 
tery froni  a  mound  near  Fort  Capron,  Florida  ;  skins  of  birds  ;  skin 
of  manatee,  or  sea-cow,  and  o{ Lynx;  also  two  birds  from  Florida. 

William  D.  Wallach. — Copper  ores  and  native  copper  from  Bay- 
field, Wisconsin. 

Robert  B.  Waller. — Bottle  of  Cyprinodonts  from  Alabama. 

Lieutenant  G.  K.  Warren. — Two  boxes  fossils  from  Blackbird  Hill, 
collected  by  Dr.  F.  V.  Hayden  ;  collections  made  by  Dr.  F.  V.  Hay- 
den  during  the  exploration  of  the  Black  hills  in  1857,  consisting  of  5 
boxes  zoological  specimens  ;  21  boxes  fossils  and  plants,  &q. 

G.  W.  Welch. — Troupial  {Icterus  vulgama)  from  Laguayra. 

D.  Welch. — Menobranchus  macvlatus  from  Lake  Champlain. 

Samuel  Wheat. — Living  black  snake  {Scotophis  allegheniensis)  from 
Ohio. 

Mr.  Wheeler. — Storeria  dekayi  from  Washington. 

Thomas  Whelpley  — Fossils  from  Michigan. 

Dr.  D.  D.  Whilehurst, — Box  of  specimens  and  cask  of  fishes,  &c., 
in  alcohol,  from  Gulf  of  Mexico ;  specimens  of  fishes  (crustacea)  from 
Tortugas. 

Dr.  S.  W.  Wilson. — Four  living  alligators  from  Georgia  ;  skeleton 
and  skins  of  otter  and  deer  ;  skins  oi  Lepus palustris  ;  24  small  mam- 
mals, in  alcohol,  from  Georgia. 

Dr.  G.  F.  Winslow. — Box  of  lavas  from  Sandwich  Islands ;  fossil 
bones  from  California.     (Deposited.) 

W.  S.  Wood. — Bald  eagle,  Haliaetvs  leucocephalus,  mounted  ;  mam- 
mals, in  alcohol,  from  Philadelphia. 

G.  Wright, — Jar  mammals  and  reptiles  from  Connecticut ;  fishes 
from  Cuba,  said  to  be  viviparous  ;  jars  of  reptiles,  fishes,  and  inver- 
tebrates from  Cuba. 

G.  Wiirdemann. — Box  of  invertebrates  and  skins  of  birds  from  In- 
dian Key,  Florida ;  box  of  bird  skins  from  south  Florida ;  box  of 
birds,  Crustacea,  corals,  &c.,  from  Key  Biscayne,  Florida. 

J.  E,  Younglove. — Bottle  of  blind  fish,  {Amblyopsis,)  taken  in  a  well 
in  Bowling  Green,  Kentucky. 

Unknown. — Box  iron  ores,  St.  Louis,  Missouri. 
Hesperomys  cognatus,  in  alcohol. 
Hammerhead  shark  from  Norfolk. 
Living  raccoon  and  great  horned  owl. 
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LIST  OF  METEOROLOGICAL  STATIONS  AND  OBSERVERS 

FOB  THE  TEAB  1857. 


BRITISH  AMERICA. 


Name  of  observer. 


Baker,  J.  C 

Craigie,  Dr.  W , 

DelaDj,  jr  ,  John 

Gann,  Donald 

Hall,  Dr.  Archibald  ... 
Hensley,  Rev.  J.  M 

Magnetic  Observatory.  . 
Smallwood,  Dr.  (/harles 

Steuart,  A.  P.  S 


1      o 

Stanbridge,  Canada  East 45  08  I     73  00 

Hamilton,  Canada  West 43  15  ;     79  57 

Colonial  Building,  St.  John's,  47  35  |     62  38 

Newfoundland. 

Red  river  Settlement,  Hudson's  50  06  i     97  00 

Bay  Territory. 

Montreal,  Canada  East 45  30 

King's  College,  Windsor,  Nova'  44  59 

Scotia.  I  ,  I 

Toronto,  Canada  West I  43  39 

St.   Martin,  Isle  Jesus,  Canada'  45  32  ' 

East.  I 

Hortx)n,  Nova  Scotia 45*06 

!  I 


73  36 
64  07 

79  21 
73  36 

64  25 


Height 


ftd. 


853 

67 
200 

108 
118 

95 


MAINE. 


Name  of  observer. 


Bell,  John  J  ... 
Dana,  W.  D... 
Gardiner.  R.  H. 
Ouptill,  G.  W._ 
Parker,  J.  D... 

West,  Silas 

Willis,  Henrv-. 
Wilbur,  Benj.  F 


Station. 


Carmel 

Perry 

Gardiner 

Cornishville  . 

Steuben.. 

Cornish 

Portland 

Monson 


County. 


Penobscot 

Washington  ... 

Kennebec  

York 

Wa«hington 

York 

Cumberland  -._ 
Piscataquis 


N.  lat. 


44  47 

45  00 
44  11 

43  40 

44  44 
43  40 
43  39 
43  11 


VV.  long. 


o     ' 
69  00 


Height. 


67 

06 

69 

46 

70 

44 

67 

58 

70  44 

70 

15 

69 

35 

Fed. 
175 
100 

90 
800 

50 
784 

87 


NEW  HAMPSHIRE. 


Bell,  Samuel  N 

Bixby,  A.  H.  ._. 

Brown,  B.  Gould 

Freeman,  F.  N 

Hanscam,  R.  F 

Mack,  R.  C 

0«iell,  Fletcher 

Prescott,  Dr.  Wm 

Parmort,  Nath 

Root,  Dr.  Martin  N... 

Sawyer,  Henry  E...  j 


Manchester 

Francestown 

Stratford 

Claremont...... 

North  Barnstead 

Londonderry 

Shelburn .... 

Concord 

West  Kn6eld 

Francestown 

Great  Falls 

Concord 


Hillsborough 

Hillsborough 

Coos 

Sullivan... 

Belknap 

Rockingham 

Coos 

Merrimack 

Grafton 

HillBl)orough 

Strafford 

Merrimack 


42  69 

42  59 
44  08 

43  29 

43  38 

42  53 

44  23 

43  12 
43  30 
43  00 
43  17 
43  12 


71  28 
71  45 

71  34 

72  22 
71  27 
71  20 
71  06 

71  29 

72  00 
71  46 

70  52 

71  20 


300 

1,000 
635 


700 
374 


156 


METEOROLOGICAL   OBSEEYERS. 

VERMONT. 


Name  of  observer. 

Station. 

County. 

N.  lat. 

W.  long. 

Height 

Bliss,  George.---- .._- 

Shelburn 

West  Fairlee. -- 

Brandon  

St.  Johnsbury... 

Woodstock 

Norwich 

Craftsbury 

Rupert . 

Chittenden  .-. 

Orange 

Rutland 

Caledonia 

Windsor 

Windsor 

Orleans 

Bennington — 
Chittenden  .-- 

o     / 
-.1     44  23 
-!     43  55 
..'     43  45 
..1     44  25 
--!     43  36 
-.      43  42 
.-;     44  40 
.J     43  15 
..I     44  29 
1 

O       ' 

73  00 

72  15 

73  00 
72  00 
72  35 
72  20 

72  30 

73  11 
73  11 

Fed. 
150 

Blisa,  L.  W 

Buckland,  David 

Fairbanks,  Franklin  .- 

Marsh,  Charles 

Jackman,  A.. -...-. ._ 

540 
716 

Paddock,  James  A 

Parker,  Joseoh. ...... 

1,100 
750 

Pettv,  McK-- 

Burlington 

346 

MASSACHUSETTS. 


Bacon,  William  ._.... 

Bond,  Prof.  W.  C 

Brooks,  John 

Darling,  L.  A 

Davis,  Kev.  Emerson. _ 

Ellis,  D.  H 

Fallon,  John 

Holcomb,  Amaea 

Lyons,  Curtis  J | 

MaGee,  Irving ) 

Metcalf.  Jno.  G.,  M.  D. 
Mitchell,  Hon.  Wm... 

Perkins,  Dr.  H.  C 

Rice,  Henry 

Rodman,  .'^amuel .. 

Partcent,  John  S...... 

Schlegel,  Albert 

Shaw,  Francis 

Smith,  E   L 

Snell,  Prof.  E.  S 

Tirrell,  Dr.  N.  Quincy. 
Whitcomb,  L.  F 


Richmond ...    Berkshire 


Cambridge 

Princeton 

Bridgewater 

Westfield 

Canton 

Lawrence ... 

Southwick 


Williamstown... 

Mendon 

Nantucket 

New  bury  port  ... 
North  Attleboro'. 

New  Bedford 

Worcester 

Taunton ... 

Plainfield 

Boston 

Amherst 

Weymouth 

Florida 


Middlesex  . 
Worcester . 
Plymouth  . 
Hampden  ., 
Norfolk... 

Essex . 

Hampden  . 

Berkshire.. 

Worcester  - 
Nantucket  . 

Essex 

Bristol 

Bristol  ..... 
Worcester  . , 

Bristol 

Hampshire 

Suffolk 

Hampshire 
Norfolk..., 
Berkshire  .. 


42  23 

42 

22 

42 

2% 

42  00 

42 

06 

42 

12 

42 

42 

42 

02 

42  43 

42 

06 

41 

16 

42 

47 

41 

69 

41 

39 

42 

16 

41 

49 

42 

30 

42 

22 

42 

22 

42 

10 

42 

42 

73  20 
71  07 
71  63 

71  00 

72  48 
71  08 

71  11 

72  10 

73  13 

72  33 
70  06 

70  62 

71  22 

70  66 

71  48 

71  09 

72  56 

71  03 

72  34 
71  00 
78  10 


1 


1,190 

71 

1,113 

142 

90 

35 

265 

720 


30 

46 
175 

90 
636 


267 

150 

2,600 


RHODE  ISLAND. 


CONNECTICUT. 


Edwards,  Rev.  T  ,  D.D 

Harrison,  Benj.  F 

Hull,  Aaron  B 

Hunt,  D 

Rankin,  James.. 

Scholfield,  N 

Teomans,  William  H.. 


New  London New  London . 

Walliugford New  Haven.. 

Georgetown Fairfield 

Pomfret Windham  .  .  . 

Say  brook Middlesex... 

Norwich New  London. 

Columbia ..,  Tolland 


41  21 

72  12 

41  26 

72  50 

41  15 

73  00 

41  52 

72  23 

41  18 

72  20 

41  32 

72  03 

41  42 

72  16 

90 

133 

300 

696 

10 

60 
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Name  of  observer. 


Alba,  Dr.  E.  M 

Arden,  Thomas  B 

Bowman,  John 

Byram,  Ephraim  N.  .. 

Chickering,  J.  W 

DaytoD,  E.  A 

Denning,  William  H.. 
Dewey,  Prof.  Chester  ) 

Palmer,  F.   B J 

Fellows,  Henry  B 

French,  John  R -- 

Gorton,  J.  S 

Greene,  Prof.  Dascom.. 

Guest,  W.  E 

House,  J.  Carroll 

House,  John  C -. 

Howell,  R 

Ingalls,  S.  MHrshall... 

Johnson,  E   W 

Landon,  Anna  8 ... 

Lefferts,  John 

Malcolm,  Wm.  8 

Morehouse,  A.  W 

Morris.  Prof.  0.  W 

Norton,  J.  H 

Paine,  H.  N.,M.  D  — . 
Pemot,  Prof  Claudius. 

Re«Hl,  Edwar  I  C 

Reid,  Peter 

Riker,  Walter  H 

Sanger,  Dr.  W.  W 

Sartwcll.  Dr.  H.  P 

Sheerar,  H.  M 

Sias.  Prof.  Solomon. -. 

Smith,  J.  Metcalf 

Spooner,  Still  man 

Taylor,  Jos.  W 

Titus,  Heury  Wm 

Tourtellot,  Dr.  L  A.. 
Van  Kleek,  Rev.  R.  D. 

White,  Aaron 

Williams.  Dr.  P.  0 

Wilson,  Rev.  W.  D.... 

Woodward,  Lewis 

Yale,  Walter  D 

Zaepffel,  I 


Angelica. ... 

Beverly 

Baldwinsville  .  . . 

Sag  Harbor 

Ovid 

Madrid . 

Fishkill  lAnding. 

Rochester  ...... 

Sennett 

Mexico 

Westfarms ... 

Troy 

Ogdensburgh  -  . . 

Lowville. ... 

Waterford  .  .... 

Nicholls ..... 

Pompey  - 

Canton... 

Eden 

Lodi 

Oswego 

Spencertown  -  .- 

New  York 

Plain  ville 

Clinton 

Fonlham .... 

Homer  ..  ...... 

Lake .. 

Saratoga 

Blackwell's  Isl'd. 

Penn  Yan  

Wellsville 

Fort  Edward 

McQ  raw  ville 

Wamps  ville 

Plattsburgh 

Bellport 

Utica 

Flatbush 

Cazenovia  ..• 

Watertown 

Geneva 

West  Concord 

Houseville 

West  Moriisania 


County. 


Alleghany  .  . 
Putnam  .  ... 
Onondaga  ... 

Suflfolk , 

Seneca  ..  ... 
St.  Lawrence, 
Dutchess .... 

Monroe 

Cayuga 

Oswego . , 

Westchester  . 
Rensselaer... 
St.  Lawrence. 

Lewis . . 

Saratoga  .... 
Tioga.--..-. 
Onondaga  -  - . 
St.  Lawrence. 

Erie 

Seneca--.-., 

Oswego ^. 

Columbia.... 
New  York... 
Onondaga  ... 

Oneida 

Westchester  . 

Cortland 

Washington '. 

Saratoga 

New  York... 

Yates 

Alleghany... 
Washington  . 

Cortland 

Madison..... 

Clinton 

Suffolk 

Oneida 

Kin.gs 

Madison 

Jefferson 

Ontario 

Erie 

liCwis 

Westchester . 


N.  lat. 

W.  long. 

o  • 

O   ' 

42  15 

78  01 

41  22 

72  12 

43  04 

76  41 

41  00 

72  20 

42  41 

76  52 

44  43 

75  33 

41  34 

74  18 

43  08 

77  61 

43  00 

76  55 

43  27 

76  14 

40  53 

74  01 

42  44 

73  36 

44  43 

75  26 

43  46 

75  38 

42  47 

73  31) 

42  00 

76  32 

42  5G 

76  05 

44  38 

75  15 

42  30 

79  07 

42  37 

76  53 

43  28 

77  34 

42  19 

73  41 

40  43 

74  05 

43  00 

77  15 

43  00 

75  20 

40  51 

74  03 

42  38 

76  11 

43  15 

73  33 

43  06 

74  00 

40  45 

73  57 

42  42 

77  11 

42  07 

78  06 

43  13 

73  42 

42  34 

76  11 

43  04 

75  50 

44  40 

73  26 

40  44 

72  54 

43  07 

75  15 

40  37 

74  01 

42  55 

75  46 

43  56 

75  55 

42  53 

77  02 

43  00 

79  00 

43  40 

75  32 

40  53 

74  01 

Height. 


Feet. 

1,500 

180 

40 
800 
280 

42 

516 


423 

150 

58 


1,745 
304 
700 

1,000 
232 
800 
159 

500 

147 

1,100 

960 

29 

740 

1,480 

1,450 
500 
156 

500 

54 

1,260 

567 
2,000 

150 


NEW  JERSEY. 


Cooke,  Robert  L 

Schmidt,  Dr.  E.  R 

Sergeant,  John  T 

Simpson,  B.  F ) 

Willis,  O.R J 

Whitehead,  W.  A 


Bloom  field  . 

Burlington 

Sergeants  ville 

Freehold 

Newark  .  ... 


Essex  -  - . . 
Burlington 
Hunterdon 

Monmouth 

Essex  .  -  - , 


40  49  1 

74  11 

120 

40  00 

75  12 

26 

40  29  1 

75  03 

40  15  1 

74  21 

40  45  1 

74  10 

80 

58 


METEOROLOGICAL  OBSERVEBS. 

PENNSYLVANIA. 


Name  of  observer. 

Station. 

County. 

N.  lat. 

W.  long. 

Height. 

O      ' 

O       ' 

Fed. 

Brown,  Samuel .... 

Bedford 

Bedford 

40  01 

78  30 

Baird,  John  H 

Tarentum 

Alleghany 

40  37 

79  19 

S50 

Brickenstein,  H.  A 

Nazareth 

Northampton 

40  43 

75  21 

Brugger,  Sjimuel  .. 

Fleming 

Centre 

40  55 

77  63 

780 

Coffin,  iScUlen,J 

Comly.  John   .._- 

Easton.  ........ 

Northampton 

Philadelphia-... 
Chester 

^0  43 
40  06 

75  16 

320 

Byberry  .  ...... 

Pocopson 

74  58 

Darlington,  Fenelon  .. 

39  54 

75  37 

218 

Edwards,  J oseph 

Chromedale 

Delaware 

39  65 

75  25 

196 

Eggert,  Jolin 

Berwick 

Columbia 

41  05 

76  15 

588 

Friel.  P 

Shamokin    ... 

Northumberland 

40  45 

76  31 

700 

Hance,  Ebenezer 

Morrisville 

Bucks 

40  12 

74  53 

30 

'Hfiselv,  Dr.  John 

Harrisburg 

Dauphin 

40  16 

76  50 

Hickok,  W.  0 

Harrisburg 

Dauphin  ... 

40  16 

76  55 

Hoffer,  Mary  E 

Mount  Joy  ..... 

Lancaster 

40  08 

76  70 

Jacobs,  Rev  M 

Gettysburg 

Adams 

39  51 

77  15 

James,  Prof.  Charles  S. . 

Lewisburg 

Union 

40  58 

76  58 

Kirkpatrick,  Prof.  J.  A. 

Philadelphia.... 

Philadelphia 

39  57 

75  11 

60 

Kohler,  Edward ... 

North  Whitehall 
Pittsburg 

Ijchigh  ......... 

40  40 
40  30 

75  26 
80  00 

250 

Martin,  William ... 

Alleghany 

Mo  wry ,  George 

Somerset 

Somerset 

40  02 

79  02 

2,180 

Ralston,  Rev.  J.  CJrier. 

Norristown 

Montgomery 

40  08 

75    19 

153 

Schreiner,  Francis 

Moss  Grove 

Crawford 

41  40 

79   51 

Smith,  Prof.  Wm 

Oanonsburg 

Washington 

40  26 

80  07 

936 

Smyser,  Rev.  B.  R 

Pottsville 

Schuylkill 

40  41 

76  09 

Stewart,  Thos.  B 

Murrysville 

Westmoreland  .. 

40  28 

79   35 

960 

Swift.  Dr.  Paul 

West  Haverford- 

Delaware 

40  00 

75   21 

Thickstun.  T.  F 

Meadville  ...... 

Crawford. 

41  39 

80   11 

1,088 

Wilson,  Prof.W.C... 

Carlisle 

Cuml)erland 

40  12 

77    11 

600 

Wilson,  W.  W 

Pittsburg 

Alleghany 

40  32 

80  02 

1,026 

DELAWARE. 


Craven,  Tlios.  J ) 

Porter,  Mrs.  E.  D.  J 
Martin,  R.  A 


Newark  . 
Milford  ... 


New  Castle 39  38 

Kent 39  65 


75  47 
75  27 


120 
25 


MARYLAND. 


Baer,  Miss  H.  M 

Cofrau,  L.  R 

Goodman,  Wm.  R.. 
Hanshew,  Henry  E.. 

Lowndes,  Benj.  0 

Mayer,  Prof.  Alfred. 
Pearce,  James  A, jr. 
Stagg,  T.  G 


Shellman  Hills.. 

Oakhmd 

Annapolis 

Frederick 

Bladcnsburg  

Baltimore 

Chester  town 

Ridge .... 


Carroll 

Alleghany... 
Anne  Arundel 

Frederick 

Prince  George 
Baltimore  ..., 

Kent 

St.  Mary's.-.. 


39  23 
39  40 

38  58 

39  24 

38  57 

39  18 
39  14 
38  05 


76  57 

79  00 

76  29 

77  18 
76  58 
76  37 
76  02 
76  18 


DISTRICT  OF  COLUMBIA. 


700 
20 


Smithsonian  Institu- 
tion. 


Washington 


Washington I     38  63 

I 


77  01 


30 


IIETEOBOLOGICAL   OBSEBVERS. 
VIRGINIA. 
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Name  of  observer. 

Station. 

County. 

N.  lat. 

W.  long. 

Height. 

Astrop,  Col.  R.  F 

Couch,  Samuel 

Dickinson,  George  C-- 
EUis  Col.  D  H . 

Crichton's  Store. 

Ashland 

Rougemont 

Crack  Whip 

Montrose. ... 

Mustapha  ...... 

Alexandria 

WirtC.  H 

Mossy  Creek 

Sisterville 

Charleston 

Berry  villc 

Winchester 

Capon  Bridge... 

Lewisburg 

Smithfield 

Ruthven  

Kanawha 

Meadow  Dale  ... 

Rose  Hill 

Portsmouth 

Salem  ..   ...... 

Brnnsw^ick 

Putnam 

Albemarle  .  .... 
Hardy 

o     / 
36  40 
38  38 

38  05 

39  30 

38  07 

39  20 

38  48 

39  05 

38  20 

39  34 

38  20 

39  09 
39  15 
39  16 
38  00 

36  50 

37  21 

38  63 
38  23 

38  00 

36  50 

39  20 

37  30 

o     / 

77  46 
81  67 

78  21 

78  31 

76  64 
81  41 

77  01 
81  26 

79  05 

80  66 

81  21 

78  00 
78  10 

78  29 

80  00 

76  41 

77  33 

81  25 

79  35 
76  67 
76  19 

80  01 
79  31 

FeH. 
500 

450 
1,760 

Fauntleroy,  H.  H 

Fraser  James ........ 

Westmoreland  -- 
Wood 

200 

Hallo  well,  Benjamin.. 

Hoflf,  Josiah  W 

Hotchkiss,  Jed....... 

Johnson,  E^och  D.... 

Alexandria 

Wirt 

66 

Augusta 

l^ler 

640 

Kendall,  James  E 

Kownslar,  Miss  Ellen  . 

Jefferson 

Clark 

675 

Marvin,  John  W 

Offutt,  J.  J.,M.  D.... 
Patton,  Thomas,  M.  D 

Purdie,  John  R 

Buffin,  Julian  C 

Buffner,  David  L 

Slaven,  James.. 

TJ pshaw,  George  W 

Webster,  Prof.  N   B  .. 
Wells,  J.  Carson...... 

Frederick 

Hampshire 

Greenbrier 

Isle  of  Wight... 
Prince  George... 

Kanawha 

Highland 

Essex 

Norfolk 

Roanoke ... 

Rockbridge  - 

2,000 
100 

250 

34 

1,100 

Wickline,  Thomas  J  . . 

Longwood 

1 

800 

NORTH  CAROLINA. 


Johnson.  Dr.  W.  M... 

McDowell,  Rev.  A 

McDowell,  W.  W-... 
Moore,  Geo.  F.,  M.  D. 
Morelle,  Daniel 


Warrenton 

Murfreesboro' 

Asheville 

Gaston 

Goldsboro*  . 


PhUlips,  Rev.  Jas. ,  D.  I>  Chapel  Hill. 


Warren 

Hertford 

Buncombe 

Northampton 

Wayne 

Orange 


36  30 

78  15 

36  30 

77  06 

35  37 

82  29 

36  32 

77  45 

35  20 

77  51 

35  64 

79  17 

2,250 


SOUTH  CAROLINA. 


Cornish.  John  H 

Dawson,  John  L.,  M.  D. 

Fuller, E.N.,M.  D  .  j 

Glennie,  Rev.  Alex'r.. 
Johnson,  Joseph,  M.  D 
Young,  J.  A.,  M.  D... 


Aiken 

Charleston 

Edisto  iBlhnd  .  . 
Mount  Pleasant 

Waccaroan.. 

Charleston.. 

Camden ... 


Barnwell . , 
Charleston 
Colleton -_ 
Laurens.., 
All  Saints  , 
Charleston 
Kershaw  . 


33  32 

81  34 

32  46 

80  00 

32  34 

80  18 

32  47 

70  55 

33  40 

79  17 

32  46 

80  00 

34  17 

80  33 

665 

23 

20 

30 

275 


GEORGIA. 


Anderson,  Jas  ,  M.  T)  . 

Arnold,  Mrs.  J.  T 

Easter,  Prof.  John  D.. 
Gibson,  R.  T 


The  Rock 

Zebulon-- 

Athens 

Whitemarsh  Is'd. 


Upson 

Pike 

Clarke... 
Savannah 


32  52 

84  23 

33  07 

84  26 

33  58 

83  80 

32  04 

81  05 

833 

850 
18 


58 


METEOROLOGICAL  OBSERVERS. 

PENNSYLVANIA. 


Name  of  obBerver. 

Station. 

County. 

N.  lat. 

W.  long. 

Height. 

O      ' 

O      ' 

Fai. 

Brown,  Samuel 

Bedford 

Bedford 

40  01 

78  30 

Baird,  JobnH 

Tarentum . . 

Alleghany 

40  37 

79   19 

950 

Brickenstein,  H.  A 

Nazareth  .- 

Northampton 

40  43 

75  21 

Brugpjer,  Samuel  . 

Fleming 

Centre 

40  55 

77  53 

780 

Coffin,  iSeldeD, J.... .. 

Easton  ......... 

Northampton 

Philadelphia.... 
Chester 

^0  43 

75  16 

320 

Comly.  John   ..... 

Byberry 

Pocopson 

40  06 

74  58 

Darlinj^ton,  Fenelon  .. 

39  54 

75  37 

218 

Edwards,  J  oseph 

Chromedale 

Delaware 

39  55 

75  25 

196 

Eggert,  John 

Berwick 

Columbia 

41  05 

76   15 

588 

Friel.   P 

Shamokin 

Morrisville 

Harrisburg 

Northumberland 
Bucks 

40  45 
40  12 
40  16 

76  31 
74  53 
76  50 

700 

Hance,  Ebenezer  .. 

30 

•Heiselv,  Dr.  John 

Dauphin 

Hickok,  W.  0 

Harrisburg 

Dauphin 

40  16 

76  55 

Hoffer,  Mary  E 

Mount  Joy 

Lancaster 

40  08 

76  70 

Jacobs,  Rev  M 

Gettysburg 

Adams 

39  61 

77  15 

James,  Prof.  Charles  S. . 

Lewisburg   .. 

Union 

40  56 

76  58 

Kirkpatrick,Prof.  J.  A. 

Philadelphia 

Philadelphia.... 

39  57 

75  U 

60 

Kohlcr,  Edward 

North  Whitehall 

I^high 

40  40 

75  26 

250 

Martin,  William 

Pittsburg 

Alleghany 

40  30 

80  00 

Mowry,  Geor jre 

Somerset- ...... 

Somerset 

40  02 

79  02 

2,180 

Ralston,  Rev.  J.  Grler. 

Norristown 

Montgomery 

40  08 

75   19 

153 

Schreiner,  Francis --.. 

Moss  Grove 

Crawford 

41  40 

79  5L 

Smith,  Prof.  Wm 

Oanonsburg-. 

Washington 

40  25 

80  07 

936 

Smyser,  Rev.  B.  R 

Pottsville 

Schuylkill 

40  41 

76  09 

Stewart,  Thos.  B 

Murrvsville 

Westmoreland  .. 

40  28 

79   35 

960 

Swift.  Dr.  Paul 

West  Haverford. 

Delaware 

40  00 

75   21 

Thickstun,  T.  F 

Meadville 

Crawford 

41  39 

80   11 

1,088 

Wilson,  Prof.W.C... 

Carlisle 

Cumberland 

40  12 

77   11 

500 

Wilson,  W.W 

Pittsburg 

Alleghany 

40  32 

80  02 

1,026 

DELAWARE. 


Craven,  Thos.  J ) 

Porter,  Mrs.  E.  D.  ) 
Martin,  R.  A 


New  Castle 39  38 

Kent I     29  65 

I 


120 
25 


MARYLAND. 


Baer,  Miss  H.  M 

Cofrau,  L.  R 

Goodman,  Wm.  R... 
Hanshew,  Henry  E. .  . 

Lowndes,  Benj.  0 

Mayer,  Prof.  Alfred.. 
Pearce,  James  A  ,  jr. . 
Stagg,T.  G 


Shellman  Hills.. 

Oakland  . 

Annapolis 

B>ederick  . 

Pladensburg  

Baltimore 

Chester  town 

Ridge 


Carroll 

Alleghany  ...... 

Anne  Arundel 

Frederick 

Prince  George 

Baltimore ... 

Kent 

St.  Mary's ... 


39  23 

76  57 

39  40 

79  00 

38  58 

76  29 

39  24 

77   18 

38  57 

76  58 

39   18 

76  37 

39   14 

76  02 

38  05 

76  18 

DISTRICT  OF  COLUMBIA. 


700 
20 


Smithsonian  Institu-      Washington 

tion. 


Washington 38  53 


77  01 


30 


IIETEOBOLOGICAL   0BSEBVER8. 
VIRGINIA. 
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Name  of  observer. 


Astrop,  Col.  R.  F 

Couch,  Samuel 

Dickinson,  George  C-- 

Ellis,  Col.  D.  H 

Fauntlero}-,  H.  H 

Fraser,  James .. 

Hallowell,  Benjamin  .. 

Hoff,  Josiah  W 

HotchkisR,  Jed ... 

Johnson,  Enoch  D 

Kendall,  James  E  — 
Kownslar.  Miss  Ellen  _ 

Marvin,  John  W - . 

Offutt,  J.  J.,M.  D 

Pat  ton,  Thom!\s,  M.  D 

Purdie,  John  R .... 

Buffin,  Julian  C 

Buffner,  David  L 

Slaven,  James 

Upehaw,  George  W... 
Webster,  Prof.  N   B  .. 

Wells,  J.  Carson . 

Wickline,  Thomas  J  - 


Station. 


Crichton's  Store. 

Ashland 

Rougemont 

Crack  Whip 

Montrose 

Mustapha  ...... 

Alexandria 

WirtC.  H 

Mossy  Creek 

Sisterville 

Charleston 

Berry  ville 

Winchester   

Capon  Bridge -- 

Lewisburg 

Smithfield , 

Ruthven  - 

Kanawha 

Meadow  Dale  -- 

Rose  Hill 

Portsmouth 

Salem 

Loogwood . 


County. 


Brunswick -. 

Putnam  - 

Albemarle  .  .... 

Hardy 

Westmoreland  .. 

Wood 

Alexandria  - 

Wirt 

Augusta.  ...... 

Tyler 

Jeffergon  ....... 

Clark 

Frederick  ...... 

Hampshire 

Greenbrier 

Isle  of  Wight... 

Prince  George 

Kanawha .. 

Highland 

Essex 

Norfolk 

Roanoke .. 

Rockbridge 


N.  lat. 


o  / 
36  40 
38  38 

38  05 

39  30 

38  07 

39  20 

38  48 

39  05 

38  20 

39  34 

38  20 

39  09 
39  15 
39  16 
38  00 

36  50 

37  21 

38  63 
38  23 

38  00 

36  50 

39  20 

37  30 


W.  long. 

o 

/ 

77 

46 

81 

57 

78 

21 

78 

31 

76 

64 

81 

41 

77 

01 

81 

26 

79 

05 

80 

66 

81 

21 

78 

00 

78 

10 

78 

29 

80 

00 

76 

41 

77 

33 

81 

25 

79 

35 

76 

67 

76 

19 

80 

01 

79 

31 

Height. 


FeH. 
600 

450 

1,750 

200 

66 


540 
675 


2,000 
100 


250 

34 

1,100 

800 


NORTH  CAROLINA. 


Johnson,  Dr.  W.  M... 

McDowell,  Rev.  A 

McDowell,  W.  W-... 
Moore,  Geo.  F.,  M.  D. 
Morelle,  Daniel 


Warren  ton  . 

Miirfreesboro' 

Asheville 

Gaston 

Goldsboro' 


PhUlips,  Rev.  Jas. ,  D.  d!  Chapel  Hill. 


Warren 

Hertford 

Buncombe 

Northampton 

Wayne 

Orange 


36  30 

78  15 

36  30 

77  06 

35  37 

82  29 

36  32 

77  45 

35  20 

77  51 

35  64 

79  17 

2,250 


SOUTH  CAROLINA. 


Cornish,  John  H 

Dawson,  John  L.,  M,  D. 

Fuller, E.N.,M.  D  .  j 

Glennic,  Rev.  Alex'r.. 
Johnson,  Joseph,  M.  D 
Young,  J.  A.,  M.  D... 


Aiken 

Charleston 

Edisto  Islfind 

Mount  Pleasant  . 

Waccaman 

Charleston... 

Camden 


Barnwell .. 
Charleston 
Colleton -- 
Laurens.., 
All  Saints  , 
Charleston 
Kershaw  . 


33  32 

81  34 

32  46 

80  00 

32  34 

80  18 

32  47 

70  55 

33  40 

79  17 

32  46 

80  00 

34  17 

80  33 

665 

23 

20 

30 

275 


GEORGIA. 


Anderson,  Jas  ,  M.  T)  _ 

Arnold,  Mrs.  J.  T 

Easter,  Prof.  John  D-. 
Gibson,  R.  T 


The  Rock 

Zebulon-- 

Athens 

Whitemarsh  Is'd. 


Upson  ... 

Pike 

Clarke... 
Savannah 


32  52 

84  23 

33  07 

84  26 

33  58 

83  80 

32  04 

81  05 

833 

850 
18 


J 
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METEOROLOGICAL   OBSERVERS. 
GEORGIA— Continued . 


Name  of  observer. 


Glover,  EH  8 

Haines,  William 

Pendleton,  KM,M.D. 

Posey,  John  F 

Reid,  Jaines  M  ....... 

Simpson,  F.  T 


Station. 


Hillsboro' 

Augusta.  ...... 

Sparta 

Savannah  

Philomath ... 

Factory  Mills  ... 


County. 


Jasper 

lUchmond 
Hancock  .. 
Chatham  . . 
Oglethorpe 
Wilkes..-. 


N.  lat. 

O   ' 

W.  long. 

O   ' 

33  13 

83  45 

33  20 

81  54 

33  17 

83  09 

32  05 

81  07 

33  45 

83  15 

83  40 

84  46 

Height 


Fed. 

566 

1,470 

650 

42 


FLOEIDA. 


Bailey,  James  B 

Baldwin,  A.  G.,  M.  D. 

Batchelder,  F.  L 

Dennis,  Wm.  C 

Fry,  Joseph ) 

Hester,    Lieut.    J.  > 
W.,  U.  8.  N-..  ) 

Ives,  Edward  R 

Mauran,  P.  B.,  M.  D.. 
Steele,  Judge  Aug.... 
Whitner,  Benj.  F 


Gainesville Alachua... 

Jacksonville ^  Duval 

Hibernia ..    Duval  -  ... 

Salt  Ponds I  Key  West . 


Pensacola  ... Escambia - 

Alligator .  Columbia . 

St.  Augustine i  St.  John's 

Cedar  Keys |  Levy 

Belair I  Leon 


...  . 

29  35 

82  26 

30  30 

82  00 

30  15 

81  30 

24  33 

81  48 

30  20 

87  16 

30  12 

82  37 

29  48 

81  35 

29  07 

83  02 

30  24 

84  20 

184 
13 
15 


12 

174 

8 
12 
70 


ALABAMA. 


Alison,  H.  L,  M.  D... 

Barker,  Thomas  M 

Darby,  Prof.  John 

Tutwiler,  Henry 

Waller,  Robert  B 


Carlowville Dallas  .  . 

Ashville I  St  Clair. 

Auburn I  Macon  .. 

Greene  Springs--!  Greene.. 
Greensboro' -.J  Greene . . 


MISSISSIPPI. 


32  10 

87  15 

33  52 

86  20 

32  37 

85  3t 

32  50 

87  46 

32  40 

87  34 

300 
821 
350 


Elliott,  Prof.  J.  Boyd.. 
Lull,  James  S 


Port  Gibson Claiborne  . 

Columbus Lowndes  - 


31  50 
33  30 


91  01 

88  29 


100 
227 


LOUISIANA. 


Barton,  Dr.  E.  H. New  Orleans -.1  Orleans 

Kilpatiick,  A.  R.,M.  D.    Trinity j  Chatahonla  . 

Merrill,  Edward,  M.D.I  Trinity i  Chatahoula. 

Taylor,  Lewes  B I  New  Orleans i  Orleans 


29  57 

90  00 

31  30 

91  46 

31  37 

91  47 

29  67 

90  00 

108 
68 


METEOBOLOGICAL  OBSESTEBS. 
TEXAS. 
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Name  of  observer. 


Brightman,  John  C.  ] 

Forke,  J.  L 

Forke,  A ) 

Friedrick,  Otto...  J 

Oantt,  Dr.  Wm.  H 

JenniDK^,S.K.,M.D.  ) 

VaD  Nostrand,  J--  j 
Rucker,  B.  H 


Station. 


Goliad Goliad 


County. 


Helena 

New  Wied 

New  Braumfels.. 

Union  Hill 

Austin 

Washington 


Karnes..... 

Comal  .. .... 

Comal 

Washington 

Travis 

Washington  -... 


N.  lat. 

W.  long 

O   ' 

o   / 

28  30 

97  15 

29  00 

97  66 

29  42 

98  15 

29  41 

98  15 

30  30 

96  31 

30  20 

97  46 

30  26 

96  15 

Height. 


50 
600 


540 
650 


TENNESSEE. 


Bean,  James  B !  Walnut  Grove. --|  Greene 

Stewart,  Prof.  Wm.  M-'  Glenwood !  Montgomery- 
Tuck,  W.  J.,  M.  D Memphis I  Shelby 

Wright,  Dr.  Dan'l  F..   Memphis |  Shelby 


I 


36  00 

82  53 

36  28 

87  13 

35  08 

90  00 

35  08 

90  00 

1,350 
481 
262 
262 


KENTUCKY. 


Beatty,  0 

Ray,  L.  G.,M.D 

Savage,  Rev.  Geo.  S.  .. 
Young,  Mrs.  Lawrence - 


Danville  .  . 

Paris - 

Millersburg 
Springdale  . 


Boyle 

Bourbon  . 
Bourbon  - 
Jefferson  - 


37  40 

84  30 

38  16 

84  07 

38  20 

84  20 

38  07 

85  34 

960 
810 
804 
570 


OHIO. 


Abell,  B.  F 

Allen,  Prof  Geo.  N... 

Ammen,  J .. 

Anthony,  Newton 

Atkins,  Rev.  L.  S 

Benner,  J.  F 

Bennett,  Henry 

Binkerd,  J.  S 

Bosworth,  Prof.  R.  S.. 
Cunnlngham,  Miss  A.. 

Dayton,  Lewis  M 

Gilmor,  Moses 

Hannaford,  Ebenezer.. 

Harper,  George  W 

Herrick,  James  D 

Hollenbeck,  F.  &  D.  K. 
HoUton,  J.  G.  F.,M.D. 

Hurt,  Francis  W 

Hyde,  Gustavus  A 

lugram,  John,  M.  D... 

Janes,  C.  C 

Luther,  S.  M 


Welchfield  .  . 

Oberlin 

Ripley  ... 

Mount  Union 

Madison . 

New  Lisbon  . 
Col  ling  wood  . 
German  town. 
College  Hill  . 

Union  ville 

Lancaster 

Jackson  . 

Cheviot 

Cincinnati 

Jeflferson 

Pcrrysburg  .. 

Zanes  ville 

Cincinnati  .  . 

Cleveland 

Savannah  

Hillsborough  . 
Hiram  ...... 


Geauga  

Loraine  .... 

Brown  . 

Stark 

Lake  ... 

Columbiana , 

Lucas  . 

Montgomery 
Hamilton  . . 

Lake 

Fairfield-  .. 
Jackson  .  .. 
Hamilton  .. 
Hamilton  .. 
Ashtabula.  - 

Wood 

Muskiugum  . 
Hamilton... 
Cuyahoga  .. 
Ashland.... 
Highland. 
Portage  ....• 


41  23 

41  20 

38  47 
41  20 
41  49 

40  45 

41  49 

39  39 
39  19 

41  52 
39  40 
39  10 
39  07 
39  06 

42  00 
41  39 
39  58 
39  06 
41  30 
41  12 


81  12 

82  15 

83  31 
81  01 
81  10 

80  46 

83  34 

84  11 
84  25 

81  00 

82  40 

82  32 
84  34 
84  27 

81  00 

83  40 

82  01 

84  34 

81  40 

82  31 


1,115 
800 


4\  ^Q  \  %\\!>  \ 


800 
650 

666 

150 

700 
665 
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METEOROLOGICAL   OBSERVERS. 
OHIO— Coiitiimed. 


Name  of  observer. 


Station. 


County.  I  N.  lat. 


I 
W.  long    Height 


Mathewg,  Joseph  McDc 

McCarty,  H.  D | 

Peck,  W.  R.,  M.D...J 

Poe,  James  H - 

Roger,  A.  P I 

Sanford,  Prof.  8.  N-...I 

Sanford,  Smith i 

Scheuck,  W.  L,  M.  D. 

Shaw,  Joseph 

Shaw,  Joseph  ---. 

Shields,  Robert h 

Smith,  JohnC f  | 

Treat,  Samuel  W i 

Ward,  L.  F ' 

Williams,  Prof.  M.  G-. 


Hillsborough .  .. 
West  Bedford... 
Bowling  Green  _. 

Portsmouth 

Gallipolis  ..  . 

Granville ...- 

Edinburg 

Franklin 

Bellefontaine  .  .. 
Sidney .._ 

Bellecentre 

Windham ... 

Medina 

Urbana 


Highland !  39  13 

Coshocton I  40  18 

Wood I  41  27 

Scioto I  38  60 

Gallia 39  00 

Licking '  40  03 

Portage I  41  20 

Warren '  39  30 

Logan I  40  21 

Shelby... 40  21 

Logan I  40  28 


Portage  «... 

Medina 

Champaign . 


41  10 
41  07 
40  06 


o  ' 
83  30 

82  01 

83  45 
82  49 
82  01 

82  34 
81  00 

84  10 

83  40 

84  11 

83  45 

81  05 
81  47 
83  43 


Fed. 
1,000 
876 
700 
468 
620 
995 
620 

1,031 

1,170 

1,206 
1,015 


MICHIGAN. 


Allen,  James 

Andrews,  Seth  L.,  M.D. 
Campbell,  Wm.M.,M.D. 

Crosby,  J.  B 

Currier,  Alfred  0 

Streng,  L.  H 

Walker,  Mrs.OctaviaC. 
Whelpley,  Miss  H  .... 

White,  Peter 

Whittlesey,  Chas.  S... 

Winchell,  Prof.  A 

Woodruff,  Lum  ...... 


Port  Huron 

Romeo .... 

Battle  Creek 

New  Buffalo 

Grand  Rapids 

Grand  Rapids.  .. 

Cooper 

Monroe . 

Marquette  ...... 

Copper  Falls  . 

Ann  Arbor 

Ann  Arbor .. 


St.  Clair.. - 
Macomb.... 

Calhoun 

Berrien 

Kent 

Kent 

KalamazuO. 

Monroe 

Marquette  _ 
Houghton  . 
Washtenaw 
Wafihtenaw. 


42 

63 

42 

44 

42 

20 

41  45 

43 

00 

43 

00 

42  40 

41 

66 

46 

32 

47 

25 

42 

16 

42 

16 

82 
83 
85 
86 
86 
86 
85 
83 
87 
88 
83 
83 


24 

00 
10 
46 
OU 
00 
31 
22 
41 
16 
44 
30 


606 
731) 
750 
60U 
752 
852 

590 
630 
1,230 
891 
850 


INDIANA. 


Barnes,  C ... 

Chappellsmith,  John.. 

Crisp,  John  F 

Lasselle,  Charles  B 

Moore,  Joseph.  ...... 

Smith,  Hamilton  ..... 

Woodard,  C.  S 


New  Albany 

New  Harmony  . . 

Evans  ville 

Logansport. 

Richmond  ...... 

Cannelton 

Michigan  City 


Floyd 

Posey 

Vanderburgh 

Cass .  . 

Wayne - 

Perry..... - 
La  Porte.... 


38 

17 

38  08 

38 

08 

40 

45 

39 

47 

37 

58 

41 

41 

85  45 
87  50 
87  29 

86  13 
84  47 
86  40 
86  53 


320 
390 
600 
800 
450 
622 


ILLINOIS. 


Babcock,  Andrew  J. 
Babcock,  E........ 

Baker,  Frank .. 

Bowman,  Dr.  E.  H... 
Brendel,  FrvA'k,  M.D 
Eidredge,  William  V. 


Aurora..-. 

Riley 

South  Pass 
Edgington 

Peoria 

Brighton. 


Kane .. i  4140 

McHenry 42  08 

Union.... j  37  2^ 

Rock  Island ;  41  25 

Peoria j  40  36 

Macoupm |  39  00 


88 

15 

88 

33 

89 

14 

90 

46 

89 

30 

90 

13 

600 
650 


METEOBOLOQICAL   OBSEKVEBS. 
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Name  of  observer. 


Station. 


County. 


N.  lat. 

W.  long 

O    ' 

O   ' 

39  33 

90  34 

39  52 

89  56 

41  20 

88  47 

41  53 

87  41 

39  00 

89  36 

41  14 

89  21 

40  12 

89  45 

41  52 

88  20 

40  36 

89  46 

42  14 

88  38 

42  18 

88  OG 

40  09 

88  17 

38  30 

88  00 

40  23 

90  17 

40  20 

1 

91  31 

Height. 


Grant,  John 

Hall,  Joel 

Harris,   J.  0.,M.  D.- 

Hiacox,  G.  D 

James,  Anna 

Jenkins,  J.  L...    

Mead,  S.  B  ,  x\I   D... 
Mead,  Thompson.... 

Riblet,  J.  H 

Rogers,  0.  P 

Smith,  Isaac  H 

Swain,  John,  M.  D.  .. 

Tltze,  Henry  A 

Wallace,  Samuel  Jacob. 
Whitaker,  Beojamin  .. 


Manchester. 

Athens..... ... 

Ottawa . 

Chicago 

Upper  Alton  ... 

Qranville 

Augusta....  ... 

Batavia..... 

Pekin 

Marengo 

Fremont  Centre 
West  Urbana... 

West  Salem 

Carthage.  ..... 

Warsaw 


Scott 

Menard 

La  Salle... 

Cook. 

Madison... 

Putnam 

Hancock... 

Kane 

Tazewell  .  - 
McHenry.  . 

Lake* 

Champaign 
Edwards  .  . 
Hancock  .  . 
Hancock  .  . 


Feet. 
683 

500 
600 


200 
636 

650 
736 
650 


MISSOURI. 


Wislizenus,  A.,  M.  D.    St.  Louis |  St.  Louis 


IOWA. 


Deal,  Dexter [ 

Beal,  WillardW..  j 

Beeman,  Carlisle  D 

Fory,  John  C 

Goes,  William  K 

Hobart,  Edward  F 

Horr,  Asa,  M.  D 

McConnell,  Townsend. 

McCready,  Daniel 

Parker,  Nathan  H 

Parvin,  T.  S 

Reynolds,  W 

Saville,  Dr.  J   J 

Shaffer,  J.  M.,  M.D... 
Smith,  Prof,  B.  Wilson 


Franklin 

Rossville  . 

Bellevue 

Border  Plains 

Maquoketa 

Dubuque.  ...... 

Pleasant  Plain 

Fort  Madison 

Clinton 

Muscatine 

Iowa  City 

Sioux  City 

Fairfield 

Mount  Vernon 


Buchi 

Allamakee 
Jackson . . . 
Webster . . 

Jackson 

Dubuque. 
Jefferson.. 

Lee 

Clinton... 
Muscatine 
Johnson -- 
Woodbury 
JefiFerson  . 
Linn 


42  45 

87  16 

43  10 

91  21 

42  15 

90  25 

42  36 

94  05 

42  04 

90  41 

42  30 

90  52 

41  07 

91  54 

40  37 

91  28 

41  48 

90  15 

41  26 

91  05 

41  39 

91  33 

1  42  31 

96  25 

'  41  01 

91  57 

j  42  00 

91  00 

1,400 

1,258 

686 
940 


WISCONSIN. 


Bean,  Prof.  S.  A ) 

Slye,  L.  C,  M.  D.  j 

Breed,  J.  Everett 

Chandler,  Marine  T.W. 

Durham,  W.  J 

Ellis,  Edwin 

Gridley,  Rev.  John  ... 

Hillier,  Spencer  L 

Hlmoe,  John  E 


Waukesha 

New  London 

Falls  of  St.  Croix 

Racine ..... 

Bay  City 

Kenosha ... 

Presoott-- 

]^orway 


Waukesha 

Waupacca 

Polk 

Racine 

La  Pointe 
Kenosha  . 

Pierce  

Racine  ... 


42  50 

44  21 

45  30 
42  49 

46  33 
42  35 
44  56 
42  5^ 


88  11 

88  45 
92  40 
87  40 

91  00 
87  50 

92  40 


833 

660 

658 
600 
800 
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REPOKT  OF  THE  EXECUTIVE  COMMITTEE. 


The  Executive  Committee  respectfully  submit  to  the  Board  of  Re- 
gents the  following  report  of  the  receipts  and  expenditures  of  the 
Smithsonian  Institution  during  the  year  1857,  with  estimates  for  the 
year  1858 : 

RECEIPTS. 

The  whole  amount  of  Smithson's  bequest  deposited  in 
the  treasury  of  the  United  States  is  $515,169,  from 
which  an  annual  income,  at  6  per  cent.,  is  derived,  of     $30,910  14 
Extra  fund  from  unexpended  income  invested  as 
follows : 

In  $T5,000  Indiana  5   per  cent,  bonds, 
yielding $3,T50  00 

In  $53,000   Virginia  6  per  cent,  bonds, 

yielding , 3,210  00 

In  $7,000  Tennessee  6  per  cent,  bonds, 

yielding 420  00 

In  $500  Georgia  6  per  cent,  bonds,  yield- 
ing   30  00 

In  $100  Washington  6  per  cent,  bonds, 

yielding 6  00 

7,416  00 

38,326  14 
Balance  in  hands  of  Treasurer  Janu- 
ary 1,  1857 7,164  32 

Total  receipts $45,490  46 


GENERAL  STATEMENT  OF  EXPENDITURES. 

For  building,  furniture,  and  fixtures $4,062  65 

For  items  common  to  the  different  objects 

of  the  Institution 13,035  18 

For  publications,  researches,  and  lectures.        11,051  52 
For  library,  museum,  and  gallery  of  art..  6,999  81 

$35,149  16 

Balance  in  the  hands  of  the  Treasurer  January  1, 

1858,  of  which  $5,000  belongs  to  the  extra  fund.        10,341  30 
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Statement  in  detail  of  the  expenditures  during  1857  : 

BUILDING,   FURNITURE,   FIXTURES,    ETC. 

Repairs,  &c.,  incident  to  building •  $3,305  12 

Furniture  and  fixtures  for  uses  in  common.  373  61 

Furniture  and  fixtures  for  library 163  50 

Furniture  and  fixtures  for  museum 150  80 

Magnetic  observatory 49  62 

Grounds 20  00 


QENEBAL  EXPENSES. 

Meetings  of  Board  and  Committees $281  00 

Lighting  and  beating 1,244  33 

Postage 524  02 

Transportation  and  exchange 2,264  74 

Stationery 347  94 

Greneral  printing 236  50 

Apparatus 191  66 

Laboratory 341  38 

Salary  of  the  Secretary 3,499  92 

Chief  clerk 1,200  00 

Book-keeper 200  00 

Janitor 400  97 

Watchmen 534  65 

Laborers 794  00 

Messenger 128  00 

Extra  clerk  hire 222  00 

Incidentals,  general 624  07 


PUBLICATIONS,   RESEARCHES,    AND  LECTURES. 

Smithsonian  Contributions $6,230  02 

Reports  on  progress  of  knowledge 342  00 

Other  publications 649  90 

Meteorology 2,465  24 

Investigations,    computations,    and     re- 
searches   250  00 

Pay  of  lecturers 980  00 

Incidentals  to  lectures 134  36 


$4,062  65 


LIBRARY,   MUSEUM,    AND   GALLERY   OF  ART. 

Cost  of  books $2,019  83 

Pay  of  assistants 1,194  12 

Transportation  for  library 200  00 

Museum— salary 1,999  ^2. 


13;085  18< 


11,051  52: 
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Explorations |57  52 

CSoUectione 49  78 

Alcohol,  jars,  and  museum  incidentals 445  77 

Transportation  for  museum 450  00 

Assistance  and  labor  in  museum :.••  600  00 

Gallery  of  art 82  87 


$6,999  81 


Total  expenditure  .> $35,149  16 

The  estimated  income  for  the  year  1857  was  $38,290  14,  exclusive 
of  the  balance  in  the  hands  of  the  Treasurer ;  the  actual  income  ex- 
clusive of  this  balance  was  $38,326  14. 

The  estimated  expenditure  amounted  to  $34,000,  the  actual  ex- 
penditure to  $35,149  16.  The  excess  is  due  to  unexpected  repairs, 
necessary  to  the  building  in  consequence  of  a  very  severe  hail 
storm,  which  broke  several  thousand  panes  of  glass,  and  otherwise 
injured  the  edifice  ;  and  to  the  payment  of  the  last  unsettled  account 
contracted  by  the  architect  for  the  gas  pipes  and  fixtures. 

The  expenditures,  however,  are  less  than  the  income  for  the  year, 
leaving  a  total  balance  now  in  the  hands  of  the  Treasurer  of  $10,341  30. 
Of  this  sum,  $5,000  are  the  remainder  of  the  extra  fund,  ($125,000,) 
intended  to  be  permanently  invested,  and  the  whole  is  at  present  re- 
quired for  carrying  on  the  operations  of  the  Institution,  until  the 
receipt  of  the  next  semi-annual  income. 

During  the  past  year,  the  stocks  purchased  by  the  Institution  tem- 
porarily declined  in  commercial  value,  but  they  are  now  selling  at 
.  about  the  same  prices  as  those  at  which  they  were  bought.  Fluctua- 
tions, however,  of  this  character  do  not  affect  the  income  of  the  Insti- 
tution, since  the  amount  of  interest  continues  permanently  the  same. 

The  committee  respectfully  submit  the  following  estimate  of  the 
;  receipts  and  expenditures  for  the  year  1858 : 

Beceipts. 

.Balance  in  the  hands  of  the  Treasurer  January  1,  1868, 

(exclusive  of  $5,000  belonging  to  the  extra  fund) $5,341  30 

Interest  on  the  original  fund  for  1858 30,910  14 

^Interest  on  the  extra  fund  invested  in  State  stocks 7,416  00 


$43,667  44 


Eapenditures. 

BiriLDING,  FTJRNITURB  AND  FIXTURES,  ETC. 

Repairs  and  incidentals $1,500  00 

Furniture  and  fixtures  in  common 500  00 

'^                     ''       for  library 150  00 

^<                    **       for  museum 150  00 

Magnetic  observatory 50  00 


$2,350  00 
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GEinBRAL  EXPENSES. 

Meetings  of  Board  and  committees |300  00 

Lighting  and  heating 600  00 

Postage 500  00 

Transportation  and  exchange 2,600  00 

Stationery..... 350  00 

Greneral  printing 350  00 

Apparatus 250  00 

Laboratory 400  00 

Incidentals,  general 650  00 

Salaries.— Secretary 3,500  00 

Chief  clerk. 1,400  00 

Book-keeper 200  00 

Janitor 400  00 

Watchman 500  00 

Laborers 800  00 

Extra  clerk  hire.... 300  00 


113,000  00 


PUBLICATIONS,  BB3EAKCHES  AND  LECTURES. 

Smithsonian  Contributions  to  Knowledge...  |6,500  00 

Reports 1,500  00 

Other  publications 1,000  00 

Meteorology 3,000  00 

Investigations,  computations,  and  researches  250  00 

Lectures 1,000  00 


LEBBABY,  MUSEUM  AND  GALLEBY  OF  ABT. 

Cost  of  books |3,000  00 

Pay  of  assistants  in  library 1,200  00 

Transportation  for  library 400  00 

Incidentals  for  library 150  00 

Museum— salary 2,000  00 

Explorations 50  00 

Collections 50  00 

Incidentals,  museum,  jars,  alcohol,  &c 300  00 

Transportation,  museum 550  00 

Assistants  and  labor,  museum 600  00 

Gallery  of  art 100  00 


13,260  00 


8,400  00 
$37,000  00 


It  is  impossible  to  make  a  very  definite  estimate  of  the  expendi- 
tures on  account  of  the  museum,  during  the  year  \%5%,\>^^wxa^  ^^ 
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collection  at  the  Patent  Office  is  to  be  transferred  to  the  keeping  of 
the  Institution ,  and  the  amount  of  expenditures  under  this  head  will 
depend  upon  the  appropriation  made  by  Congress  for  this  purpose. 

In  coDclusion,  the  committee  report  that  they  have  examined  the 
books,  and  each  account  for  the  past  year,  separately,  and  find  them 
all  correct. 

Respectfully  submitted. 

J.  A.  PEARCE, 
A.  D.  BACHE, 
JOS.  G.  TOTTEN, 

JEocecutive  Gammiiiee. 
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REPORT  OF  THE  BUILDING  COMMITTEE. 


The  building  of  the  Smithsonian  Institution  having  been  completed, 
the  special  object  of  the  Building  Committee  for  which  it  was  originally 
appointed,  might  be  considered  accomplished,  and  therefore  an  annual 
report  no  longer  necessary  ;  but  as  a  large  portion  of  the  edifice  re- 
mained unfinished,  and  since  repairs  are  required  which  will  probably 
be  very  expensive,  it  is  thought  proper  that  the  committee  should  be 
continued. 

At  the  last  session  of  Congress  an  appropriation  of  fifteen  thousand 
dollars  was  made  for  cases  for  the  accommodation  of  the  collections 
belonging  to  government.  These  are  now  finished  and  form  a  beauti- 
ful addition  to  the  large  hall,  and  are  apparently  well  adapted  to  the 
purpose  for  which  they  are  intended.  With  strict  economy  the  appro- 
priation of  Congress  has  been  found  suflScient  to  provide  accommoda- 
tions for  the  present  reception  of  the  articles,  though  in  the  course  of 
time  additional  cases  will  be  required. 

The  west  wing  of  the  building,  devoted  to  the  library,  has  been 
furnished  with  alcoves  and  a  gallery  extending  around  three  sides  of 
the  large  room.  This  arrangement,  which  will  serve  very  much  to 
increase  the  accommodation  and  security  of  the  books,  produces  a 
very  pleasing  architectural  effect. 

The  large  cisterns  in  the  grounds  near  the  building,  which  were 
directed  to  be  arched  over  at  the  last  session  of  the  Board,  have  been 
properly  secured,  and  one  of  them  converted  into  an  ice-house. 

The  balance  of  a  bill  for  gas  fixtures,  which  had  been  contracted  by 
the  architect,  and  which  remained  unsettled,  on  account  of  a  disagree- 
ment as  to  certain  charges,  has  been  finally  paid,  after  a  reduction  of 
$352  99. 

The  peculiar  style  of  architecture  of  the  building,  and  the  large 
amount  of  surface  it  exposes  to  the  weather,  renders  constant  repairs 
necessary.  During  the  past  year  almost  the  whole  time  of  two  work- 
men has  been  occupied  in  this  service. 

Bespect fully  submitted. 

EICHAED  EUSH, 
WM.  H.  ENGLISH, 
JOSEPH  HENRY, 

Building  Committee. 


72  PROCEEDINGS  OF  THE  BEGENTS. 


JOURNAL  OF  PROCEEDINGS 


BOARD     OF     REGENTS 


THE   SMITHSONIAN  INSTITUTION, 


MONDAY,  March  16,  185T. 

A  meeting  of  the  Board  of  Regents  was  held  this  day  at  11  o'clock 
a.  m. 

Present :  Hon.  R.  B.  Taney,  Chancellor,  Hon.  John  C.  Breckin- 
ridge, James  M.  Mason,  S.  A.  Douglas,  Gen.  Jos.  G.  Totten,  Prof. 
A.  D.  Bache,  Wm.  B.  Magruder,  and  the  Secretary. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Chancellor,  Chief  Justice  Taney,  then  presented  the  following 
communication : 

Washington,  March  16,  1857. 

Gbntlbmbn  :  When  the  Board  of  Regents  was  originally  organized 
it  was  deemed  proper  that  the  Vice  President  of  the  United  States  for 
the  time  heing  should  be  elected  as  the  Chancellor.  The  Institution 
exists  under  the  authority  of  Congress,  and  they  have  made  certain 
officers  of  the  government  ex  officio  Regents.  The  Vice  President  is 
the  highest  in  rank  of  the  officers  thus  designated ;  and  it  would  seem 
to  be  peculiarly  proper  that  the  one  who  presides  over  the  delibera- 
tions of  one  branch  of  the  national  legislature  should  also  preside  over 
the  deliberations  of  a  scientific  institution  which  the  nation  has  brought 
into  existence  and  fosters. 

Unfortunate  events  have  for  some  time  past  left  the  government 
without  a  Vice  President  elected  by  the  people.  And  when  that  office 
was  vacant  the  Regents  conferred  on  me  the  office  which  had  always 
before  been  filled  by  the  Vice  President.  And  when  I  accepted  it  I 
regarded  the  appointment  as  a  temporary  one.  The  reason  for  the 
appointment  has  now  happily  ceased,  and  I  desire  to  give  the  Regents 
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an  opportunity  of  restoring  the  original  plan  of  organization,  in  which 
I  fully  concurred  when  it  was  adopted, 

I  therefore  resign  the  office  of  Chancellor  of  the  Institution,  and  at 
the  same  time  return  my  thanks  for  the  honor  which  the  Regents 
bestowed  upon  me  in  electing  me  to  that  office. 

But  my  resignation  will  not  lessen  the  interest  I  feel  in  the  Insti- 
tution. On  the  contrary,  every  year's  experience  has  more  and  more 
convinced  me  of  its  usefulness  and  efficiency  in  promoting  thef  objects 
of  its  founder,  and  I  shall  always  be  ready  to  offer  my  humble  aid  if 
I  can  be  useful  in  advancing  its  prosperity  and  success. 

I  have  the  honor  to  be,  with  the  highest  respect,  your  obedient 
servant^ 

R.  B.  TANEY. 

To  the  Regents  op  the  Smithsonian  Institution. 

Mr,  Breckinridge,  Vice  President  of  the  United  States,  moved  that 
the  present  Chancellor,  Chief  Justice  Taney,  be  re-elected  to  that 
office,  expressing  his  unwillingness  to  assume  the  position  which  had 
been  so  long  and  so  ably  filled  by  its  present  occupant. 

The  motion  was  adopted  unanimously,  whereupon  Judge  Taney 
remarked  that  he  was  anxious  to  serve  the  Institution  to  the  best  of 
his  ability,  and  he  could  not  decline  this  expression  of  the  confidence 
of  the  Board  if  they  insisted  on  his  retaining  the  office  of  Chancellor. 

The  Secretary  announced  that,  by  joint  resolution  of  the  Senate  and 
House  of  Representatives,  Hon.  Richard  Rush,  of  Pennsylvania,  and 
Gen.  Joseph  G.  Totten,  of  the  city  of  Washington,  had  been  re-elected 
Regents  for  six  years  ;  also  that  the  President  of  the  Senate  had  re- 
appointed Hon.  James  A.  Pearce  and  Hon.  James  M.  Mason,  Regents 
for  the  same  period  of  time. 

The  Secretary  announced  to  the  Board  that,  since  its  last  meeting, 
three  distinguished  men  of  science,  correspondents  of  the  Institution, 
had  deceased,  namely :  Prof.  J.  W.  Bailey,  Dr.  E.  K.  Kane,  and 
Mr.  W.  C.  Redfield. 

On  this  announcement  Prof.  Bache  offered  a  series  of  appropriate 
remarks,  referring  to  their  eminent  services  in  the  promotion  of 
science. 

Gen.  Totten  offered  the  following  resolutions,  which  were  adopted: 

Besolvedj  That  the  Regents  of  the  Smithsonian  Institution  have 
heard  with  regret  the  announcement  of  the  death  of  Prof.  Jacob  W. 
Bailey,  whose  communications  to  the  Smithsonian  Contributions  have 
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attracted  the  notice  and  won  the  approval  of  naturalists  throughout 
the  world. 

Resolvedy  That  the  Regents  oflFer  to  the  family  of  Prof.  Bailey  their 
condolence  on  the  loss  which  they  have  sustained. 

Mr.  Douglas  offered  the  following  resolutions,  which  were  adopted: 

Resolvedj  That  the  Regents  of  the  Smithsonian  Institution,  in 
common  with  the  whole  country,  have  heard  with  deep  regret  of  the 
death  of  one  of  their  esteemed  collaborators,  Dr.  E.  K.  Kane,  to  whom 
was  committed  by  this  Institution  a  set  of  philosophical  instruments 
for  the  purpose  of  research  in  the  polar  regions,  whi&h  he  used,  and 
carefully  returned  at  the  hazard  of  his  life,  with  a  series  of  obser- 
vations of  great  value  to  science. 

Besdved,  That  the  Regents  offer  to  the  family  of  Dr.  Kane  their 
condolence  on  the  loss  which  they  have  sustained. 

Prof.  Bache  offered  the  following  resolution,  which  was  adopted : 

Resolvedy  That  the  Regents  of  the  Smithsonian  Institution  have 
heard  with  regret  of  the  decease  of  their  valued  correspondent,  William 
C.  Redfield,  of  New  York,  whose  labors  in  meteorology  have  ren- 
dered his  name  familiar  to  men  of  science  in  every  part  of  the  civilized 
world,  and  offer  to  his  family^  their  condolence  on  the  loss  which 
they  have  sustained. 

A  communication  from  Dr.  Robert  Hare  was  read,  relative  to  the 
practical  construction  of  minute  weights  and  measures. 

On  motion  of  Dr.  Magruder,  the  following  resolutions  were  adopted: 

Resolvedy  That  a  copy  of  the  communication  of  Dr.  Hare  be  trans- 
mitted to  the  Secretary  of  the  Treasury,  with  the  recommendation  of 
the  Board  of  Regents  that  the  instrument  offered  by  Dr.  Hare  be 
received  by  the  government,  and  placed  in  the  Office  of  Weights  and 
Measures. 

Besolvedj  That  the  communication  of  Dr.  Hare  be  inserted  in  the 
appendix  to  the  report  of  the  Regents  to  Congress. 

A  communication  from  J.  A.  Johnson,  esq.,  of  Maryland,  relative 
to  an  ''International  Geographic  and  Scientific  Commission"  was 
read  and  referred  to  the  Executive  Committee  and  the  Secretary. 

The  Secretary  made  a  communication  to  the  Board,  relative  to  an 
article  which  had  been  published  by  Prof.  S.  F.  B.  Morse,  containing 
charges  against  his  moral  character  and  his  scientific  reputation. 

The  Chancellor  made  a  few  remarks,  confirming  Prof.  Henry's 
statement  as  to  the  advice  he  had  given  him  respecting  this  attack. 
On  motion  of  Mr.  Mason,  the  following  resolution  was  adopted : 
Resolvedy  That  the  communication  of  the  Secretary  and  accompany- 
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ing  documents  be  referred  to  a  committee,  to  examine  and  report  upon 
it  at  the  next  session  of  the  Board  of  Begents. 

Whereupon  the  Chancellor  appointed  Messrs.  Mason,  Pearce,  Felton, 
and  Douglas  as  the  committee. 

The  Board  then  adjourned  sine  die. 


Washington,  January  20,  1858. 

In  accordance  with  a  resolution  of  the  Board  of  Begents  of  the 
Smithsonian  Institution,  fixing  the  time  of  the  beginning  of  their 
annual  meeting  on  the  third  Wednesday  of  January  of  each  year,  the 
Board  met  this  day  in  the  Begents'  room. 

No  quorum  being  present,  the  Board  adjourned  to  meet  on  Thurs- 
day, January  28,  1858. 

THUBSDAY,  January  28,  1858. 

A  meeting  of  the  Board  of  Begents  was  held  this  day  at  10  a.  m., 
in  the  Smithsonian  Institution. 

Present :  Hon.  John  C.  Breckinridge,  Vice  President  of  the  United 
States,  Hon.  J.  M.  Mason^  Hon.  S.  A.  Douglas,  Hon.  George  E. 
Badger,  Prof.  A.  D.  Bache,  Prof.  C.  C.  Felton,  Mr.  Seaton,  Treasurer, 
and  the  Secretary. 

In  the  absence  of  the  Chancellor  the  Vice  President  was  called  to 
the  chair. 

The  minutes  of  the  last  meeting  were  read  and  approved. 

The  Secretary  stated  that,  since  the  last  meeting  of  the  Board,  the 
Speaker  of  the  House  of  Bepresentatives  had  appointed  Hon.  William 
H.  English,  of  Indiana,  Hon.  Benjamin  Stanton,  of  Ohio,  and  Hon. 
L.  J.  Gartrell,  of  Georgia,  as  Begents  for  the  term  of  their  service  as 
members  of  the  House. 

The  Treasurer  presented  a  statement  of  the  receipts  and  expendi- 
tures during  the  year  1857,  and  also  a  general  statement  of  the  funds; 
which  were  referred  to  the  Executive  Committee. 

The  following  communication  was  presented : 

Washington,  January  23,  1858. 
Gentlemen  :  The  undersigned  offers  for  sale,  and  respectfully  sug- 
gests to  your  honorable  Board  the  propriety  of  purchasing,  the  gallery 

of  Indian  portraits  now,  and  for  some  years  past,  in  the  Smithsonian 
Institution. 
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He  proposes  to  sell  the  whole  collection  described  in  the  catalogue 
published  by  the  Institution,  one  hundred  and  fifty-two  in  number  j 
for  the  sum  of  twelve  thousand  dollars — one-third  of  the  same  cash 
and  the  remainder  at  two  equal  annual  instalments  ;  or,  if  it  should 
be  preferred,  one-fourth  down  and  the  residue  in  three  equal  annual 
instalments. 

The  undersigned  commenced  his  labors  in  this  work  in  1842,  and 
devoted  the  best  years  of  his  life  in  travelling  through  the  region  of 
our  country  peopled  principally  by  the  red  man — through  the  wilds 
of  Oregon  and  what  is  now  Washington  Territory.  All  of  the  por- 
traits are  accurate  likenesses  of  prominent  chiefs  and  braves,  and 
readily  recognized  by  men  who  have  had  intercourse  with  the  various 
tribes  of  Indians. 

Since  1852  he  has  cherished  the  hope  (but  has  not  been  able  to 
realize  it)  that  Congress  would  authorize  the  purchase  of  this  collec- 
tion. He  has,  up  to  this  time,  made  sacrifices — such  as  one  believing 
in  the  merit  of  his  own  work,  and  whose  zeal  in  persevering  through 
arduous  and  unremitting  toil  to  accomplish  it,  alone  would  make — to 
keep  this  collection  together.  He  will  not  affect  the  modesty  of 
refraining  from  expressing  his  belief  that  no  other  gallery  (aside  from 
what  artistic  merit  the  public  may  award  it)  possesses  the  interest, 
in  a  national  point  of  view,  that  this  does.  Some  of  the  chiefs  repre- 
sented are  no  longer  living ;  and,  to  the  little  we  know  of  their  history 
it  will  be  some  satisfaction  to  add  the  perpetuation  of  their  features. 
These  were  taken  from  life  and  in  the  character  they  themselves  pre- 
ferred to  be  handed  down  to  the  gaze  of  future  generations. 

The  price  at  which  he  offers  this  collection  will  not  more  than  cover 
the  outlay  in  cost  of  material,  transportation,  insurance,  travelling 
expenses,  &c.,  and  will  not  afford  him  any  compensation  for  his  time 
and  labor.  Taking,  as  he  humbly  conceives,  the  intrinsic  value  of 
these  Indian  portraits  into  consideration,  he  will  receive  no  pecuniary 
profit  by  their  disposal  on  the  terms  named. 

His  ardent  desire  that  they  should  be  preserved,  as  a  national  work, 
in  some  place  at  the  capital  of  our  country  ;  his  failure  heretofore  to 
induce  Congress  to  agree  to  their  purchase,  and  the  more  pressing 
reasons  of  liahUities  now  maturing,  impel  him  to  make  this  proposi- 
tion. Your  honorable  Board  are  again  requested  to  consider  it  and 
communicate  your  answer  at  as  early  a  day  as  is  convenient.  If  the 
purchase  of  the  portraits  is  not  authorized  by  you,  he  will  be  com- 
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pelled  to  expose  them  at  public  auction  in  time  to  have  the  proceeds 
available  by  the  Ist  of  May  next. 

The  undersigned  will  take  this  occasion  to  tender  his  acknowledg- 
ments to  the  Board  and  Professor  Henry  for  the  use  of  the  hall  in  the 
Institution  where  the  gallery  now  is,  and  for  other  courtesies,  which 
he  will  always  appreciate. 

I  am,  very  respectfully,  your  obedient  servant, 

J.  M.  STANLEY. 

The  Hon.  Board  of  Begbnts  of  the  Smithsonian  Institution. 

On  motion,  this  communication  was  referred  to  a  special  committee, 
and  Messrs.  Felton,  Douglas,  and  Badger  were  appointed. 

The  Secretary  laid  before  the  Board  a  present  from  Miss  Contaxaki, 
of  Greece,  consisting  of  a  volume  of  drawings,  &c.,  illustrating  the 
celebrated  works  of  art  in  her  own  land,  together  with  the  following 
letters : 

Washington,  November  23,  185T. 

Sir  :  During  my  last  trip  to  the  east  I  was  charged  by  Miss  Eliza- 
beth B.  Contaxaki,  a  native  of  the  isle  of  Crete,  with  an  "  ornamental 
album,"  which  she  desired  me  to  present,  through  you,  to  the  Smith- 
sonian Institution.  In  forming  the  work,  this  lady  designed  it  as  a 
contribution  to  the  Universal  Exhibition  at  Paris,  in  1855,  worthy  of 
the  classic  renown  of  the  ancient  city  of  Athens.  So  ardent  is  her 
admiration  of  the  United  States  and  its  institutions  that  she  wishes 
it  to  be  permanently  placed  in  this  country,  and  having  a  high  appre- 
ciation of  you  as  an  American  statesman,  and  your  reputation  as  a 
classical  scholar,  she  desired  that  I  would  request  you  to  offer  it  in 
her  name  to  the  Smithsonian  Institution. 

The  **  Classical  Bouquet/'  as  it  is  entitled,  consists  of  illustrations 
of  the  principal  monuments  and  places  in  the  kingdom  of  Greece,  to 
which  are  added  a  few  from  her  native  isle  of  Crete,  not  yet  emanci- 
pated from  the  Moslem  yoke.  These  illustrations  are  explained  by 
quotations  from  the  ancient  Greek  authors  in  the  original  language, 
beautifully  illuminated  ;  whilst  many  of  the  pages  are  adorned  with 
flowers  culled  from  the  spots  which  the  drawings  represent. 

Miss  Contaxaki  is  the  sole  originator  and  authoress  of  it,  assisted 
in  its  execution  by  native  artists  of  Greece.  The  beauty  of  the  finish, 
and  the  faithfulness  and  accuracy  of  the  quotations  from  Hesiod, 
Homer,  Xenophon,  Plato,  and  others,  show  that  the  present  sons  and 
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danghters  of  the  renowned  ancient  city  of  Minerva  are  not  insensible 
of  the  glory  that  was  once  attached  to  her  name,  nor  incapable  of 
appreciating  those  monuments  of  art,  science,  and  literature  which 
still  survive. 

Feeling  assured  that,  as  an  eminent  classical  scholar,  you  will  fully 
appreciate  the  worth  of  the  Classical  Bouquet,  I  beg  to  present  it, 
through  you,  to  the  Smithsonian  Institution,  in  her  name. 

With  sentiments  of  the  highest  respect,  I  remain  your  obedient 

servant, 

CHA8.  S.  SPENCE. 
Hon.  Lewis  Cass, 

Secretary  of  State. 

Washington  City,  November  25,  1857* 
Sir:  I  send  you  herewith  a  splendid  album,  together  with  a  letter 
from  Mr.  Spence,  explanatory  of  the  circumstances  of  its  execution 
and  transmission  to  this  country.  I  perform  the  duty  of  presenting  it 
to  the  Smithsonian  Institution  with  great  pleasure,  for  it  is  a  finished 
specimen  of  taste  and  art,  worthy  of  a  prominent  place  in  your  inter- 
esting collection.  Mr.  Spence  has  so  well  described  it  that  any 
further  reference  to  it  on  my  part  is  unnecessary. 

I  am,  dear  sir,  respectfully  yours, 

LEWIS  CASS. 
Prof.  Henry, 

Smithsonian  Institution,  Washington  City. 

On  motion,  the  work  was  referred  to  Professor  Felton,  to  report  a 
resolution  expressive  of  the  high  appreciation  of  the  gift  on  the  part 
of  the  Board,  and  a  letter  of  acknowledgment  to  Miss  Uontaxaki. 

A  letter  was  read  from  Sir  George  Simpson,  expressing  the  desire 
and  intention  of  the  agents  of  the  Hudson's  Bay  Company  to  co- 
operate with  the  Smithsonian  Institution  in  procuring  specimens  of 
natural  history,  and  in  the  prosecution  of  scientific  researches. 

The  Board  then  adjourned  to  meet  on  Saturday,  30th  instant,  at  11 
o'clock,  a.  m. 

SATURDAY,  January  30,  1858. 

The  Board  of  Regents  met  this  day  in  the  hall  of  the  Institution 
at  11  o'clock  a.  m. 

Present :  Hon.  J.  C.  Breckinridge,  Vice  President  of  the  United 
States,  Hon.  J.  A.  Pearce,  Hon.  J.  M.  Mason,  Hon.  S.  A.  Douglas, 
Hon.  W.  H.  English,  Professor  A.  D.  Bache,  Professor  C.  C.  Felton, 
Mr.  /Seaton,  Treasurer,  and  tlie  Secietaiy. 
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The  Vice  President  took  the  chair. 

The  minutes  were  then  read  and  approved. 

The  minutes  of  the  last  meeting  of  the  "Establishment"  were  read 
for  information,  according  to  the  by-laws  of  that  body. 

The  Secretary  stated  to  the  Board  the  action  of  Congress  at  its  last 
session  relative  to  the  construction  of  cases  in  the  Smithsonian 
building  for  the  government  collections,  and  also  the  decision  of  the 
Attorney  General  respecting  the  law. 

The  Secretary  then  presented  the  annual  report  of  the  operations, 
expenditures,  and  condition  of  the  Institution  during  the  year  185T  ; 
which  was  read. 

The  Board  then  visited  the  rooms  of  the  building,  the  collections, 
&c.,  and  adjourned. 

Washington,  April  10,  1858. 

The  Board  of  Eegents  met  this  day  at  11  o'clock  a.  m. 

Present:  Hon.  J.  M.  Mason,  Hon.  S.  A.  Douglas,  Hon.  George  E. 
Badger,  Hon.  Benj.  Stanton,  Hon.  L.  J.  Gartrell. 

Mr.  Mason  was  called  to  the  chair. 

The  minutes  were  read  and  approved. 

The  report  of  the  Building  Committee  for  the  year  1857  was  read 
and  accepted. 

The  report  of  the  Executive  Committee  was  presented,  together 
with  the  estimates  for  the  year  1858. 

Communications  relative  to  the  care  of  the  government  collections, 
the  Wynn  estate,  the  publications,  investigations,  and  other  opera- 
tions of  the  Institution,  were  read. 

On  motion  of  Mr.  Badger,  the  Secretary  was  directed  to  have  the 
windows  and  other  parts  of  the  east  wing  of  the  building  put  in  good 
order. 

The  following  report  from  Professor  Felton  was  presented : 

REPORT  ON  THE  PRESENT  OF  MISS  CONTAXAKI. 

The  Secretary  laid  before  the  Board  a  volume  received  from  Greece, 
and  sent  as  a  gift  to  the  Smithsonian  Institution,  together  with  the 
letter  of  the  Hon.  Mr.  Spence,  late  United  States  minister  to  Con- 
stantinople, to  the  Secretary  of  State,  and  the  letter  of  the  Hon.  Lewis 
Cass,  the  Secretary  of  State,  to  Professor  Henry,  the  Secretary  of  the 
Institution.  The  volume  and  the  correspondence  were  referred  to 
Professor  Felton. 

The  volume  was  transmitted  from  Athens,  Greece^  through.  Mx. 
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Spence.  It  was  designed  and  executed  by  a  Greek  lady  of  rare  liter- 
ary accomplishments,  Miss  Elizabeth  B.  Contazaki,  assisted  by  six 
Greek  gentlemen,  resident  in  Athens.  It  contains  sketches  of  the 
principal  ruins  in  that  city,  and  views  of  the  most  famous  historical 
places  there  and  in  other  parts  of  Greece,  correctly  drawn  and  deli- 
cately colored,  together  with  the  passage,  from  the  classic  authors, 
in  which  the  objects  and  places  are  described  or  referred  to,  transla- 
tions of  the  p«u3sages,  and  extracts  from  English  and  French  writers 
on  the  same  subjects.  The  book  is  adorned  with  exquisitely  drawn 
vignettes,  and  emblematic  devices,  and  with  specimens  of  the  wild 
flowers  which  grow  in  the  places  described,  carefully  preserved, 
pressed,  and  attached  to  the  leaves.  The  volume  is  bound  in  bide 
velvet,  and  tastefully  decorated  with  silver.  It  is  put  in  an  elegantly 
and  richly  carved  case,  made  of  olive  wood,  from  the  olive  groves  near 
Athens,  where  stood,  in  ancient  times,  the  academic  groves  of  Plato's 
school.  The  body  of  the  case  is  made  of  the  trunk  of  the  tree,  and 
the  ornamental  portions,  of  the  root,  which  is  of  darker  and  richer 
color.  This  beautiful  gift,  therefore,  combines  a  great  variety  of 
objects,  possessing,  from  their  associations  with  the  loftiest  achieve- 
ments of  Hellenic  genius,  a  deep  and  singular  interest,  and  forming 
a  most  appropriate  memorial  of  the  country  from  which  European 
art,  education,  philosophy,  and  letters  took  their  rise. 

Miss  Contaxaki,  the  tasteful  designer  of  this  memorial^  is  a  native 
of  the  island  of  Crete.  At  the  time  of  the  outbreak  of  the  Greek 
revolution,  her  father  was  a  landed  proprietor  there,  and,  in  common 
with  the  great  body  of  the  Hellenic  race,  lost  most  of  his  property  by 
the  rapacity  and  tyranny  of  the  Turks.  His  family  was  dispersed, 
and  his  daughter  Elizabeth  became  an  inmate  in  the  family  of  the 
Kev.  Dr.  John  H.  Hill,  the  American  missionary,  who  established 
himself  in  Athens,  at  the  close  of  the  war,  for  the  benevolent  and 
enlightened  purpose  of  aiding  the  Greeks  to  reconstruct  the  shattered 
edifice  of  civilization,  by  establishing  the  school,  which  still  continues 
to  dispense  the  blessings  of  education  among  the  children  of  its  first 
pupils  in  that  illustrious  capital.  Besiding  with  Dr.  Hill  for  many 
years,  and  educated  chiefly  under  his  superintendence  and  care,  Eliza- 
beth became  known  to  many  American  travellers  in  the  East,  by 
whom  she  has  often  been  mentioned  with  a  cordial  appreciation  of  her 
accomplishments  and  merits.  Their  personal  relations  have  naturally 
inspired  her  with  a  warm  interest  in  the  United  States,  heightened 
by  the  sympathies  of  the  citizens  of  America  in  the  regeneration  of 
her  country,  and  the  substantial  aid  furnished  by  them  to  Greece  in 
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the  hour  of  her  ntmost  need.  Eecently  Miss  Contaxaki,  after  a  visit 
to  Constantinople,  where  she  was  received  with  distinction,  has  re- 
turned to  her  native  island,  which  is  under  the  government  of  the 
Pacha  of  Egypt,  and,  by  her  learning  and  ability,  has  succeeded  in 
recovering,  through  the  Moslem  tribunal,  a  portion  of  her  paternal 
estate. 

The  volume  now  presented  to  the  Smithsonian  Institution  was  sent 
to  the  great  Paris  Exhibition  of  1855,  where  it  excited  much  admira- 
tion, and  gained  a  diploma  for  its  accomplished  author.  She  has 
now  transmitted  it  for  permanent  deposit  among  the  treasures  of  the 
Smithsonian  Institution  in  the  United  States. 

The  Regents  of  the  Institution  accept  the  gift  with  great  pleasure, 
not  only  on  account  of  its  rare  beauty,  its  intrinsic  value,  and  the 
many  interesting  associations  it  suggests  with  that  famous  city, 
called  by  Milton  "the  eye  of  Greece,  mother  of  art  and  arms,"  but 
also  as  an  expressive  symbol  of  the  hearty  good  will  for  the  American 
republic,  cherished  by  the  enlightened  spirit  of  a  nation  which  has  so 
honorably  vindicated  its  right  to  the  glories  of  an  illustrious  descent 
by  re-establishing  the  institutions  of  freedom  and  learning  on  the  soil 
where,  in  ancient  times,  they  earliest  flourished,  and  with  unex- 
ampled splendor. 

The  committee  recommends  the  adoption  of  the  following  resolu- 
tions by  the  Board : 

Besolved,  That  the  regents  of  the  Smithsonian  Institution  ac- 
cept, with  gratitude,  the  splendid  memorial  volume  presented  by  Miss 
Elizabeth  B.  Contaxaki,  and  that  they  recognize,  in  the  beauty,  taste, 
and  art  displayed  in  its  general  execution  and  style  of  its  embellish- 
ment, a  pleasing  indication  that  the  genius  which  placed  the  ancient 
Greeks  at  the  head  of  the  civilization  of  the  world  still  survives  in 
their  descendants. 

Besolved,  That  a  copy  of  the  above  report,  and  of  these  resolutions,  be 
transmitted,  with  a  letter  of  acknowledgment  from  the  Smithsonian 
Institution,  to  Miss  Contaxaki,  the  accomplished  donor. 

On  motion,  the  report  was  accepted  and  the  resolutions  adopted. 

The  Board  then  adjourned. 

WEDNESDAY,  May  19,  1858. 
The  Board  met  this  day  in  the  Vice  President's  room.  United  States 
Capitol,  at  9^  o'clock. 

Present:  The  Chancellor,  Hon.  Roger  B.  Taney,  Hon.  John  C. 
Breckinridge,  Vice  President  of  the  United  States,  Hon.  J.  M.  Mason, 
6s 
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Hon.  J.  A.  Pearce,  Hon.  S.  A.  Douglas,  Hon,  W.  H.  English,  Hon. 
Benjamin  Stanton,  Prof,  A.  D.  Bache,  and  the  Secretary, 

The  minutes  were  read  and  approved. 

Mr.  Pearce  explained  the  report  of  the  Executive  Oommittee  and  the 
estimates  for  the  year  1858,  and,  on  motion,  they  were  adopted. 

The  following  report  was  presented  from  Prof.  Felton,  of  the  com- 
mittee to  whom  was  referred  the  communication  of  Mr.  J.  M.  Stanley: 

BEPORT  ON  THE  PROPOSITION  TO  PURCHASE  THE  INDIAN  GALLERY. 

The  Secretary  laid  before  the  Board  a  letter  from  Mr.  J.  M.  Stanley, 
painter  of  the  gallery  of  Indian  portraits,  now  on  deposit  with  the 
Smithsonian  Institution,  proposing  to  sell  them  to  the  Institution  for 
the  sum  of  twelve  thousand  dollars. 

The  committee  appointed  to  consider  and  report  upon  the  subject 
respectfully  represent  that,  while  they  are  fully  sensible  of  the  great 
historical  and  ethnological  value  of  this  collection  of  portraits,  and 
of  their  characteristic  excellence,  they  are  yet  of  opinion  that  it 
would  be  inexpedient  to  withdraw  the  sum  mentioned  from  the  funds 
necessary  to  carry  on  the  scheme  of  active  operations,  which  has  been 
so  ably  inaugurated  and,  thus  far,  so  successfully  executed.  The 
income  of  the  Smithsonian  fund  should  not  be  scattered  among  differ- 
ent and  disconnected  objects,  and  the  sum  necessary  for  the  purchase 
of  the  gallery  cannot  be  spared,  without  crippling  for  a  time,  at  least, 
the  regular  operations  of  the  Institution. 

Among  the  Contributions  to  Knowledge  several  important  works 
relating  to  the  aboriginal  inhabitants  of  America  have  been  published 
by  the  Institution  and  circulated  over  the  civilized  world. 

Grammars  and  dictionaries  of  the  Indian  languages  may  be  men- 
tioned as  of  special  interest,  and  of  great  value  to  the  science  of  com- 
parative philology.  Their  language  will  probably  pass  away,  and 
the  races  speaking  them  disappear ;  but  the  works  to  which  we  allude 
will  preserve,  for  future  investigators  of  the  science  of  philology, 
the  characteristic  form  in  which  their  thoughts  were  expressed,  and 
will  havd  an  important  bearing,  not  only  on  general  ethnological 
inquiries,  but  on  the  philosophy  of  the  human  mind.  These  volumes 
have  been  eagerly  sought  and  studied  by  the  most  eminent  compara- 
tive philologists  of  Europe,  and  have,  by  universal  consent,  contri- 
Luted  materially  to  the  increase  and  diffusion  of  knowledge  among 
men  in  that  department  of  science. 

But  though  your  committee  are  of  opinion  that  the  purchase  of  this 
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gallery  would  interfere  with  the  present  plan  of  operations,  and  that 
it  would  not  so  directly  tend  to  the  increase  and  diffusion  of  know- 
ledge, they  would  earnestly  express  the  opinion  that,  in  a  national 
point  of  view,  the  value  of  these  portraits  can  hardly  be  over- 
estimated. 

They  represent  forty-three  different  tribes,  and  are  taken  from  the 
leading  personages  in  them.  The  artist  has  studied  carefully  the 
peculiarities  of  the  tribes,  the  characteristic  expressions  of  the  in- 
dividuals, their  natural  attitudes  and  actions,  their  several  styles  of 
costume  and  ornament,  and  has  reproduced,  with  artistic  skill,  all  these 
particulars.  To  this  interesting  enterprise  he  has  given  ten  of  the 
best  years  of  his  life,  having  traversed,  with  great  labor  and  incon- 
venience, the  principal  regions  inhabited  by  the  subjects  of  his  pencil. 
The  number  of  portraits,  including  that  of  the  artist,  enumerated  in 
the  catalogue,  is  one  hundred  and  fifty-two.  The  price  for  which 
they  are  offered  is  much  below  their  real  value,  being  less  than  $80 
a  piece.  At  the  proposed  rate  the  artist  will  receive  no  compensation 
for  his  time  and  labor,  and  barely  enough  to  defray  the  cost  of  material, 
transportation,  travelling  expenses  and  insurance. 

The  number  of  the  tribes  represented  so  faithfully  in  this  gallery, 
and  the  prominence  of  the  individuals,  render  the  collection  very 
complete  and  satisfactory,  as  presenting  a  general  view  of  the  charac- 
teristic features  of  the  red  man.  These  circumstances  make  it  important 
that  the  gallery  should  be  preserved  entire.  Its  peculiar  value  con- 
sists in  its  comprehensive  character  no  less  than  in  the  fidelity  of  the 
individual  details.  Centuries  hence,  when  most  all  of  the  tribes  here 
represented  shall  have  disappeared,  as  the  New  England  tribes,  for 
example,  have  nearly  disappeared,  this  gallery  will  be  an  object  of 
the  profoundest  interest  to  the  student  of  man,  the  historian,  the 
philosopher,  and  the  statesman. 

The  relations  between  the  government  o*  the  United  States  and  the 
Indian  tribes  form  one  of  the  most  delicate  and  important  subjects  of 
national  legislation.  The  government  has  not  only  endeavored  to 
deal  with  the  red  men  in  a  liberal  and  paternal  spirit,  but  has  done 
much  towards  illustrating  their  character  and  condition  by  the  pub- 
lication of  costly  works  embodying  the  observations  and  researches  of 
investigators  who  have  devoted  themselves  to  Indian  studies.  It 
appears  to  your  committee  that  to  purchase  this  collection,  and  to 
place  it  in  some  secure  situation  easy  of  access  to  visitors  at  the 
capital,  would  be  an  act  worthy  of  the  enlightened  liberality  of  Con- 
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gress.  The  cost  would  be  insignificant,  and  the  yalue  of  the  collection 
would  increase  in  all  future  time.  No  place  is  so  suitable  for  its 
permanent  deposit  as  the  city  of  Washington,  and  no  guardianship  so 
appropriate  as  that  of  the  government  of  the  United  States. 

Your  committee  recommend  to  the  Board  that  the  subject  of  the 
purchase  of  Mr.  Stanley's  Indian  gallery  be  brought  respectfully  to 
the  attention  of  Congress,  as  a  measure  eminently  deserving  a  favor- 
able consideration  in  its  bearings  upon  the  history  of  the  aboriginal 
tribes  of  America,  and  as  a  monument  of  deep  and  lasting  interest  to 
the  people  of  the  United  States. 

The  report  was  accepted,  and  laid  on  the  table  for  the  present. 

The  Secretary  stated  that  Mr.  Putnam  having  resigned  the  agency 
of  tbe  Smithsonian  publications  in  New  York,^Messrs.  D.  Appleton  & 
Co.  had  been  appointed  his  successors. 

The  Secretary  announced  that  since  the  last  meeting  of  the  Board 
the  death  of  Dr.  Robert  Hare,  of  Philadelphia,  had  occurred,  who 
was  one  of  the  principal  benefactors  of  the  Institution,  and  its  first 
honorary  member. 

Professor  Bache  gave  an  account  of  the  life,  character,  and  scientific 
researches  of  Dr.  Hare,  and  oflered  the  following  resolutions  : 

Besolved,  That  the  Regents  of  the  Smithsonian  Institution  have 
learned  with  deep  regret  the  decease  of  one  of  the  earliest  and  most 
venerated  honorary  members  of  the  establishment,  Robert  Hare,  M.D., 
of  Philadelphia,  late  professor  of  chemistry  in  the  University  of 
Pennsylvania. 

Bebolved,  That  the  activity  and  power  of  mind  of  Dr.  Hare,  shown 
through  a  long  and  successful  career  of  physical  research,  the  great 
fertility  of  invention,  the  happy  adaptations  to  matters  of  practical 
life,  and  the  successful  grappling  with  questions  of  high  theory  in 
physical  science,  have  placed  him  among  the  first  in  his  country  of 
the  great  contributors  to  knowledge,  darum  et  venerabile  nomen, 

Jiefolved,  That  while  we  deplore  the  loss  of  this  great  and  good 
man,  who  has  done  so  much  to  keep  alive  the  flame  of  science  in  our 
country  in  past  days,  we  especially  mourn  the  generous  patron  of  our 
Institution,  the  sympathizing  friend  of  ihe  youth  of  some  of  us,  and 
the  warm-hearted  colleague  of  our  manhood. 

Resolved^  That  we  offer  to  the  bereaved  family  of  Dr.  Hare  our 
sincere  condolence  in  the  loss  which  they  have  sustained  by  his  death. 

The  resolutions  were  adopted. 

The  report  of  the  Secretary  for  1857  was  then  accepted. 
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Professor  Felton,  in  behalf  of  the  special  committee  to  whom  the 
following  comm)inication  of  Professor  Henry  of  March  16,  1857, 
together  with  accompanying  documents,  &c.,  were  referred,  presente^j 
a  report. 

COMMUNICATION    FROM    PROF.    HENRY,   SECRETARY   OF   THE   SMITHSONIAN 
INSTITUTION,  RELATIVE  TO  A  TUBLICATION  BY  PROF.  MORSE. 

Gentlemen  :  In  the  discharge  of  the  important  and  responsible 
duties  which  devolve  upon  me  as  Secretary  ot  the  Smithsonian  Insti- 
tution, I  have  found  myself  exposed,  like  other  men  in  public  positions, 
to  unprovoked  attack  and  injurious  misrepresentation.  Many  instances 
of  this,  it  may  be  remembered,  occurred  about  two  years  ago,  during 
the  discussions  relative  to  the  organic  policy  of  the  Institution  ;  but, 
though  very  unjust,  they  were  suffered  to  pass  unnoticed,  and  gene- 
rally made,  I  presume,  no  lasting  impression  on  the  public  mind. 

During  the  same  controversy,  however,  there  was  one  attack  made 
upon  me  of  such  a  nature,  so  elaborately  prepared  and  widely  circu- 
lated, by  my  opponents,  that,  though  I  have  not  yet  publicly  noticed 
H,  1  have  from  the  first  thought  it  my  duty  not  to  allow  it  to  go  un- 
answered. I  allude  to  an  article  in  a  periodical  entitled  *'  Shaffner's 
Telegraph  Companion,"  from  the  pen  of  Prof.  S.  F.  B.  Morse,  the 
celebrated  inventor  of  the  American  electro-magnetic  telegraph.  In 
this,  not  my  scientific  reputation  merely,  but  my  moral  character  was 
pointedly  assailed  ;  indeed,  nothing  less  was  attempted  than  to  prove 
that  in  the  testimony  which  I  had  given  in  a  case  where  1  was  at 
most  but  a  reluctant  witness,  I  had  consciously  and  wilfully  deviated 
from  the  truth,  and  this,  too,  from  unworthy  and  dishonorable 
motives. 

Such  a  charge,  coming  from  such  a  quarter,  appeared  to  me  then,  as 
it  appears  now^  of  too  grave  a  character  and  too  serious  a  consequence 
to  be  withheld  from  the  notice  of  the  Board  of  Regents.  I,  therefore, 
presented  the  matter  unofficially  to  the  Chancellor  of  the  Institution, 
Chief  Justice  Taney,  and  was  advised  by  him  to  allow  the  matter  to 
rest  until  the  then  existing  excitement  with  respect  to  the  organiza- 
tion of  the  Institution  should  subside,  and  that  in  the  meantime  the 
materials  for  a  refutation  of  the  charge  might  be  collected  and  pre- 
pared, to  be  brought  forward  at  the  proper  time,  if  I  should  think  it 
necessary. 

The  article  of  Mr.  Morse  was  published  in  1855,  but  at  the  session 
of  the  Board  in  1856  I  was  not  prepared  to  present  the  case  properly 
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to  your  consideration,  and  I  now  (1857)  embrace  the  first  opportunity 
of  bringing  the  subject  officially  to  your  notice,  and, asking  from  yoa 
an  investigation  into  the  justice  of  the  charges  alleged  against  me. 
And  this  I  do  most  earnestly,  "with  the  desire  that  when  we  shall  all 
have  passed  from  this  stage  of  being,  no  imputation  of  having  at- 
tempted to  evade  in  silence  so  grave  a  charge  shall  rest  on  me,  nor  on  yon, 
of  having  continued  to  devolve  upon  me  duties  of  the  highest  respon- 
sibility, after  that  was  known  to  some  of  you  individually,  which,  if 
true,  should  render  me  entirely  unworthy  of  your  confidence.  Duty 
to  the  Board  of  Regents,  as  well  as  regard  to  my  own  memory,  to  my 
family,  and  to  the  truth  of  history,  demands  that  I  should  lay  thi^ 
matter  before  you,  and  place  in  your  hands  the  documents  necessary 
to  establish  the  veracity  of  my  testimony,  so  falsely  impeached,  and 
the  integrity  of  my  motives,  so  wantonly  assailed. 

My  life,  as  is  known  to  you,  has  been  principally  devoted  to  science, 
and  my  investigations  in  different  branches  of  physics  have  given  me 
some  reputation  in  the  line  of  original  discovery.  I  have  sought, 
however,  no  patent  for  inventions,  and  solicited  no  remuneration  for 
my  labors,  but  have  freely  given  their  results  to  the  world,  expecting 
only,  in  return,  to  enjoy  the  consciousness  of  having  added,  by  my  in- 
ycstigations,  to  the  sum  of  human  knowledge,  and  to  receive  the 
credit  to  which  they  might  justly  entitle  me. 

I  commenced  my  scientific  career  about  the  year  1828,  with  a  series 
of  experiments  in  electricity,  which  were  continued  at  intervals  up  to 
the  period  of  my  being  honored  by  election  to  the  office  of  Secretary 
of  this  Institution.  The  object  of  my  researches  was  the  advancement 
of  science,  without  any  special  or  immediate  reference  to  its  applica- 
tion to  the  wants  of  life  or  useful  purposes  in  the  arts.  It  is  true,  nev- 
ertheless, that  some  of  my  earlier  investigations  had  an  important 
bearing  on  the  electro-magnetic  telegraph,  and  brought  the  science  to 
that  point  of  development  at  which  it  was  immediately  applicable  to 
Mr.  Morse's  particular  invention. 

In  1831  I  published  a  brief  account  of  these  researches,  in  which  I 
drew  attention  to  the  fact  of  their  applicability  to  the  telegraph  ;  and 
in  1832,  and  subsequently,  exhibited  experiments  illustrative  of  the 
application  of  the  electro-magnet  to  the  transmission  of  power  to  a 
distance,  for  producing  telegraphic  and  other  efiects.  The  results  I 
had  published  were  communicated  to  Mr.  Morse,  by  his  scientific 
assistant.  Dr.  Gale,  as  will  be  shown  on  the  evidence  of  the  latter ; 
and  the  facts  which  I  had  discovered  were  promptly  applied  in  render- 
JDg  effective  the  operation  of  his  machine. 
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In  the  latter  part  of  1837  I  became  personally  acquainted  with  Mr. 
Morse,  and  at  that  time,  and  afterwards,  freely  gave  him  information 
in  regard  to  the  scientific  principles  which  had  been  the  subject  of  my 
investigations.  After  his  return  from  Europe,  in  1839,  our  intercourse 
was  renewed,  and  continued  uninterrupted  till  1845.  In  that  year, 
Mr.  Vail,  a  partner  and  assistant  of  Mr.  Morse,  published  a  work  pur- 
porting to  be  a  history  of  the  Telegraph,  in  which  I  conceived  manifest 
injustice  was  done  me.  I  complained  of  this  to  a  mutual  friend,  and 
subsequently  received  an  assurance  from  Mr.  Morse  that  if  another 
edition  were  published,  all  just  ground  of  complaint  should  be  removed, 
A  new  emission  of  the  work,  however,  shortly  afterwards  appeared, 
without  change  in  this  respect,  or  further  reference  to  my  labors.  Still 
I  made  no  public  complaint,  and  set  up  no  claims  on  account  of  the 
telegraph.  I  was  content  that  my  published  researches  should  remain 
as  material  for  the  history  of  science,  and  be  pronounced  upon,  accord- 
ing to  their  true  value,  by  the  scientific  world. 

After  this,  a  series  of  controversies  and  lawsuits  having  arisen  be- 
tween rival  claimants  for  telegraphic  patents,  I  was  repeatedly  ap- 
pealed to,  to  act  as  expert  and  witness  in  such  cases.  This  I  uniformly 
declined  to  do,  not  wishing  to  be  in  any  manner  involved  in  these  lit- 
igations, but  was  finally  compelled,  under  legal  process,  to  return 
to  Boston  from  Maine,  whither  I  had  gone  on  a  visit,  and  to  give  evi- 
dence on  the  subject.  My  testimony  was  given  with  the  statement  that 
I  was  not  a  willing  witness,  and  that  I  labored  under  the  disadvantage 
of  not  having  access  to  my  notes  and  papers,  which  were  in  Washing- 
ton. That  testimony,  however,  I  now  reaffirm  to  be  true  in  every 
essential  particular.  It  was  unimpeached  before  the  court,  and  exer- 
cised an  influence  on  the  final  decision  of  the  question  at  issue. 

I  was  called  upon  on  that  occasion  to  state,  not  only  what  I  had  pub- 
lished, but  what  I  had  done,  and  what  I  had  shown  toothers  in  regard 
to  the  telegraph.  It  was  my  wish,  in  every  statement,  to  render  Mr. 
Morse  full  and  scrupulous  justice.  While  I  was  constrained,  there- 
fore, to  state  that  he  had  made  no  discoveries  in  science,  I  distinctly 
declared  that  he  was  entitled  to  the  merit  of  combining:  and  applying 
the  discoveries  of  others,  in  the  invention  of  the  best  practical  form  of 
the  magnetic  telegraph.  My  testimony  tended  to  establish  the  fact 
that,  though  not  entitled  to  the  exclusive  use  of  the  electro-magnet  for 
telegraphic  purposes,  he  was  entitled  to  his  particular  machine,  register, 
alphabet,  &c.  As  this,  however,  did  not  meet  the  full  requirements  of 
Mr.  Morse's  comprehensive  claim,  I  could  not  but  be  aware  that,  while 
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aimiug  to  depose  nothing  but  truth  and  the  whole  truth,  and  while  so 
doing  being  obliged  to  speak  of  my  own  discoveries,  and  to  allude  to  the 
omissions  in  Mr-  Vail's  book,  I  might  expose  myself  to  the  possible, 
and,  as  it  has  proved,  the  actual,  danger  of  having  my  motives  mip- 
construed  and  my  testimony  misrepresented.  But  I  can  truly  aver,  in 
accordance  with  the  statement  of  the  counsel,  Mr.  Chase,  (now  governor 
of  Ohio,)  that  I  had  no  desire  to  arrogate  to  myself  undue  merit,  or  to 
detract  from  the  just  claims  of  Mr.  Morse. 

I  have  the  honor  to  be  your  obedient  servant, 

JOSEPH  HENRY. 
To  THE  Board  of  Kegents.  . 

The  Chancellor,  Chief  Justice  Taney,  corroborated  Prof.  Henry's 
statement  as  to  his  advising  a  delay  in  noticing  the  publication  re- 
ferred to  until  the  public  mind  should  be  more  settled  in  regard  to 
the  policy  of  the  Institution,  and  the  discussions  which  had  arisen  in 
Congress  in  reference  to  it  should  be  ended. 

He  stated  that  it  would  be  seen  by  the  report  of  the  decision  of  the 
Supreme  Court,  in  the  case  in  which  Professor  Henry  was  a  witness, 
that,  in  the  opinion  of  the  court,  Professor  Morse  had  produced  no 
testimony  that  could  invalidate  the  testimony  of  Professor  Henry,  or 
impair  in  any  degree  its  weight,  aod  gave  full  credit  to  it  in  the 
udgment  it  pronounced. 


REPORT  OF  THE  SPECIAL  COMMITTEE  OF  THE  BOARD  OF  REGENTS  ON  THE 
COMMUNICATION  OF  PROFESSOR  HENRY. 

Professor  Henry  laid  before  the  Board  of  Regents  of  the  Smithso- 
nian Institution  a  communication  relative  to  an  article  in  Shaffner's 
Telegraph  Companion,  bearing  the  signature  of  Samuel  F.  B.  Morsb, 
the  inventor  of  the  American  electro-magnetic  telegraph.  In  this 
article  serious  charges  are  brought  against  Professor  Henry,  bearing 
upon  his  scientific  reputation  and  his  moral  character.  The  whole 
matter  having  been  referred  to  a  committee  of  the  Board,  with  in- 
structions to  report  on  the  same,  the  committee  have  attended  to  the 
duty  assigned  to  them,  and  now  submit  the  following  brief  report,  with 
resolutions  accompanying  it. 

The  committee  have  carefully  examined  the  documents  relating  to 

|;he  subject,  and  especially  the  article  to  which  the  communication  of 

Professor  Henry  refers.  This  article  occupies  over  ninety  pages,  filling 

an  entire  number  of  Shaffner's  Jourual,  aiid.  '^ux^oxUto  be  '^adefence 
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against  the  iDJurioue  deductions  drawn  from  the  deposition  of  Professor 
Joseph  Henry,  (in  the  several  telegraph  suits,)  with  a  critical  review 
of  said  deposition,  and  an  examination  of  Professor  Henry's  alleged 
discoveries  bearing  upon  the  electro-magnetic  telegraph." 

The  first  thing  which  strikes  the  reader  of  this  article  is,  that  its 
title  is  a  misnomer.  It  is  simply  an  assault  upon  Professor  Henry  ; 
an  attempt  to  disparage  his  character  ;  to  deprive  him  of  his  honors 
as  a  scientific  discoverer  ;  to  impeach  his  credibility  as  a  witness  and 
his  integrity  as  a  man.  It  is  a  disingenuous  piece  of  sophistical 
argument,  such  as  an  unscrupulous  advocate  might  employ  to  pervert 
the  truth,  misrepresent  the  facts,  and  misinterpret  the  language  in 
which  the  facts  belonging  to  the  other  side  of  the  case  are  stated. 

Mr.  Morse  charges  that  the  deposition  of  Professor  Henry  '^  con- 
tains imputations  against  his  (Morse's)  personal  character,"  which 
it  does  not,  and  assumes  it  as  a  duty  *'to  expose  the  utter  non- 
reliability  of  Professor  Henry's  testimony;"  that  testimony  being 
supported  by  the  most  competent  authorities,  and  by  the  history  of 
scientific  discovery.  He  asserts  that  he  *'  is  not  indebted  to  him 
(Professor  Henry)  for  any  discovery  in  science  bearing  on  the  tele- 
graph," he  having  himself  acknowledged  such  indebtedness  in  the 
most  unequivocal  manner,  and  the  fact  being  independently  substan- 
tiated by  the  testimony  of  Sears  C.  Walker,  and  the  statement  of 
Mr.  Morse's  own  associate.  Dr.  Gale.  Mr.  Morse  further  maintains, 
that  all  discoveries  bearing  upon  the  telegraph  were  made,  not  by 
Professor  Henry,  but  by  others,  and  prior  to  any  experiments  of  Pro- 
fessor Henry  in  the  science  of  electro-magnetism ;  contradicting  in 
this  proposition  the  facts  in  the  history  of  scientific  discovery  perfectly 
established  and  recognized  throughout  the  scientific  world. 

The  essence  of  the  charges  against  Prof.  Henry  is,  that  he  gave 
false  testimony  in  his  deposition  in  the  telegraph  cases,  and  that  he 
has  claimed  the  credit  of  discoveries  in  the  sciences  bearing  upon  the 
electro-magnetic  telegraph  which  were  made  by  previous  investigators  ; 
in  other  words,  that  he  has  falsely  claimed  what  does  not  belong  to 
him,  but  does  belong  to  others. 

Professor  Henry,  as  a  private  man,  might  safely  have  allowed  such 
charges  to  pass  in  silence.  But  standing  in  the  important  position 
which  he  occupies,  as  the  chief  executive  oflScer  of  the  Smithsonian  In- 
stitution ;  and  regarding  the  charges  as  undoubtedly  containing  an 
impeachment  of  his  moral  character,  as  well  as  of  his  scientific  repu- 
tation ;  and  justly  sensitive,  not  only  for  his  own  honoi ,  W\>  iQf\  \}^^ 
honor  of  the  Institution,  he  has  a  right  to  ask  \\i\a  ^otit^  \j«i  q»^\i^\\^'^ 
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the  subject,  and  to  make  their  conclusions  a  matter  of  record,  which 
may  be  appealed  to  hereafter  should  any  question  arise  with  regard  to 
his  conduct  in  the  premises. 

Tour  committee  do  not  conceive  it  to  be  necessary  to  follow  Mr. 
Morse  through  all  the  details  of  his  elaborate  attack.  Fortunately,  a 
plain  statement  of  a  few  leading  facts  will  be  sufficient  to  place 
the  essential  points  of  the  case  in  a  clear  light. 

The  deposition  already  referred  to  was  reluctantly  given,  and  under 
the  compulsion  of  legal  process,  by  Prof.  Henry,  before  the  Hon.  Geo. 
S.  Hillard,  United  States  commissioner,  on  the  7th  of  September,  1849. 

The  following  is  the  statement  of  the  Hon.  S.  P.  Chase,  (now  gov- 
ernor of  Ohio,)  one  of  the  counsel  in  the  telegraph  cases,  in  a  letter 
to  Professor  Henry,  dated  Columbusj  Ohio,  November  26,  1856 : 

In  the  year  1849, 1  was  professionally  employed  in  the  defence  of 
certain  gentlemen  engaged  in  the  business  of  telegraphing  between 
Louisville  and  New  Orleans,  against  whom  a  bill  of  complaint  had 
been  filed  in  the  Circuit  Court  of  the  United  States  for  the  district  of 
Kentucky.  The  object  of  the  bill  was  to  restrain  the  defendants,  my 
clients,  from  the  use  in  telegraphing  of  a  certain  instrument  called 
the  Columbian  Telegraph,  on  the  ground  that  it  was  an  infringe- 
ment upon  the  rights  of  the  complainants  under  the  patents  granted 
to  Professor  Morse.  It  therefore  became  my  duty,  in  the  preparation 
of  their  defence,  to  ascertain  the  precise  nature  and  extent  of  their 
rights.  With  this  view  I  called  upon  you,  in  August  or  September 
of  that  year,  for  your  deposition.  It  was  taken  before  George  S. 
Hillard,  esq.,  a  United  States  commissioner  for  the  district  of  Massa- 
chusetts, in  Boston.  1  remember  very  well  that  you  were  unwilling  to 
be  involved  in  the  controversy,  even  as  a  witness,  and  that  you  only 
submitted  to  be  examined  in  compliance  with  the  requirements  of  law. 
Not  one  of  your  statements  was  volunteered.  They  were  all  called  out 
by  questions  propounded  either  verbally  or  in  writing.  I  was  not  suf- 
ficiently familiar  at  the  time  with  the  precise  merits  of  the  case  to 
know  what  would  or  would  not  be  important,  and  therefore  insisted  on 
a  full  statement,  not  merely  of  the  general  history  of  electro-magnet- 
ism as  applied  to  telegraphing,  but  of  all  your  own  discoveries  in 
that  science  having  relation  to  the  same  art,  and  of  all  that  had  passed 
between  yourself  and  Professor  Morse  connected  with  these  discoveries 
or  with  the  telegraph.  You  could  not  have  refused  to  respond  to  the 
questions  propounded,  without  subjecting  yourself  to  judicial  animad- 
version and  constraint.  Nothing  in  what  you  testified,  or  your  manner 
of  testifying,  suggested  to  me  the  idea  that  you  were  animated  by  any 
desire  to  arrogate  undue  merit  to  yourself,  or  to  detract  from  the  just 
claims  of  Professor  Morse. 

S.  P.  CHASE. 

Previous  to  this  deposition,  Mr.  Morse,  as  appears  from  his  own 
letters  and  statements,  entertained  for  Prof.  Henry  the  warmest  feel- 
ing8  ofperBonal  regard,  and  the  highest  esteem  for  his  character  as  a 
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scientific  man.  In  a  letter,  dated  April  24,  1839,  he  thanks  Prof. 
Henry  for  a  copy  of  his  '^  valuable  contributions,"  and  says,  '*  I  per- 
ceive many  things  (in  the  contributions)  of  great  interest  to  me  in  my 
telegraphic  enterprise."  Again,  in  the  same  letter,  speaking  of  an 
intended  visit  to  the  Professor  at  Princeton,  he  says :  *^  I  should  come 
as  a  learner,  and  could  bring  no  *  contributions'  to  your  stock  of  ex- 
periments of  any  value."  And  still  further  :  ''  I  think  that  you  have 
pursued  an  original  course  of  experiments,  and  discovered  facts  more 
immediately  bearing  upon  my  invention  than  any  that  have  been 
published  abroad." 

It  appears,  from  Mr.  Morse's  own  statement,  that  he  had  at  least 
two  interviews  with  Prof.  Henry — one  in  May,  1839,  when  he  passed 
the  afternoon  and  night  with  him,  at  Princeton  ;  and  another  in  Feb- 
ruary, 1844 — both  of  them  for  the  purpose  of  conferring  with  him  on 
subjects  relating  to  the  telegraph,  and  evidently  with  the  conviction, 
on  Mr.  Morse's  part,  that  Prof.  Henry's  investigations  were  of  great 
importance  to  the  success  of  the  telegraph. 

As  late  as  1846,  after  Mr.  Morse  had  learned  that  some  dissatisfac- 
tion existed  in  Prof.  Henry's  mind  in  regard  to  the  manner  in  which 
his  researches  in  electricity  had  been  passed  over  by  Mr.  Vail,  an 
assistant  of  Mr.  Morse,  and  the  author  of  a  history  of  the  American 
magnetic  telegraph,  Mr.  Morse,  in  an  interview  with  Prof.  Henry,  at 
Washington,  said,  according  to  his  own  account,  "  Well,  Prof.  Henry, 
I  will  take  the  earliest  opportunity  that  is  afforded  me  in  anything  I 
may  publish  to  have  justice  done  to  your  labors  ;  for  I  do  not  think 
that  justice  has  been  done  you,  either  in  Europe  or  this  country." 

Again,  in  1848,  when  Prof.  Walker,  of  the  Coast  Survey,  made 
his  report  on  the  theory  of  Morse's  electro-magnetic  telegraph,  in 
which  the  expression  occurred,  '*  the  helix  of  a  soft  iron  magnet, 
prepared  after  the  manner  first  pointed  out  by  Prof.  Henry,"  Mr. 
Morse,  to  whom  the  report  wao  submitted,  said :  *'I  have  now  the 
long  wished  for  opportunity  to  do  justice  publicly  to  Henry's  dis- 
covery bearing  on  the  telegraph."  And  in  a  note  prepared  by  him, 
and  intended  to  be  printed  with  Prof.  Walker's  report,  he  says : 
'*  The  allusion  you  make  to  the  helix  of  a  soft  iron  magnet,  prepared 
after  the  manner  first  pointed  out  by  Prof.  Henry,  gives  me  an  op- 
portunity, of  which  I  gladly  avail  myself,  to  say  that  I  think  that 
justice  has  not  yet  been  done  to  Prof.  Henry,  either  in  Europe  or  in 
this  country,  for  the  discovery  of  a  scientific  fact,  which,  in  its  bear- 
ing on  telegraphs,  whether  of  the  magnetic  needle  or  electro-magnet 
order,  is  ol  the  greatest  importance." 
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He  then  proceeds  to  give  a  historical  synopsis,  showing  that, 
although  suggestions  had  been  made  and  plans  devised  by  Soemmering, 
in  1811,  and  by  Ampere,  in  1820,  yet  that  the  experiments  of  Barlow, 
in  1824,  had  led  that  investigator  to  pronounce  **  the  idea  of  an  elec- 
tric telegraph  to  be  chiraericar' — an  opinion  that  was,  for  the  time, 
acquiesced  in  by  scientific  men.  He  shows  that,  in  the  interval  be- 
tween 1824  and  1829,  no  further  suggestions  were  made  on  the  sub- 
ject of  electric  telegraphs.  But  he  proceeds — "  In  1830,  Prof.  Henry, 
assisted  by  Dr.  Ten  Eyck,  while  engaged  in  experiments  on  the  ap- 
plication of  the  principle  of  the  galvanic  multiplier  to  the  development 
of  great  magnetic  power  in  soft  iron,  made  the  important  discovery 
that  a  battery  of  intensity  overcame  that  resistance  in  a  long  wire 
which  Barlow  had  announced  as  an  insuperable  bar  to  the  construc- 
tion of  electric  telegraphs.  Thus  was  opened  the  way  for  fresh  efforts 
in  devising  a  practicable  electric  telegraph  ;  and  Baron  Schilling,  in 
1832,  and  Professors  Gauss  and  Weber,  in  1833,  had  ample  oppor- 
tunity to  learn  of  Henry's  discovery,  and  avail  themselves  of  it,  before 
they  constructed  their  needle  telegraphs."  And,  while  claiming  for 
himself  that  he  was  **  the  first  to  propose  the  use  of  the  electro-magnet 
for  telegraphic  purposes,  and  the  first  to  construct  a  telegraph  on  the 
basis  of  the  electro-magnet,"  yet  he  adds,  "<o  Frofeaaor  Henry  is 
unquestionably  due  the  honor  of  the  discovery  of  a  principle  which  proves 
the  practicability  of  exciting  magnetism  through  a  long  coil,  or  at  a  dis- 
tance, either  to  defied  a  needle  on  to  magnetize  soft  iron," 

What  Mr.  Morse  here  describes  as  *^a  principle,"  the  discovery  of 
which  is  unquestionably  due  to  Professor  Henry,  is  the  law  which 
first  made  it  possible  to  work  the  telegraphic  machine  invented  by 
Mr.  Morse,  and  for  the  knowledge  of  which  Mr.  Morse  was  indebted  to 
Professor  Henry,  as  is  positively  asserted  by  his  associate.  Dr.  Gale. 
This  gentleman,  in  a  letter,  dated  Washington,  April  7,  1856,  makes 
the  following  conclusive  statement : 

Washington,  D.  C,  April  7,  1856. 

Sir  :  In  reply  to  your  note  of  the  3d  instant,  respecting  the  Morse 
telegraph,  asking  me  to  state  definitely  the  condition  of  the  invention 
when  I  first  saw  the  apparatus  in  the  winter  of  1836,  I  answer:  This 
apparatus  was  Morse's  original  instrument,  usually  known  as  the  type 
apparatus,  in  which  the  types,  set  up  in  a  composing  stick,  were  run 
through  a  circuit  breaker,  and  in  which  the  battery  was  the  cylinder 
battery,  with  a  single  pair  of  plates.  This  arrangement  also  had  another 
peculiarity,  namely ,  it  was  the  electro-magnet  used  by  Moll,  and  shown 
in  drawings  of  the  older  works  on  that  subject,  having  only  a  few 
turns  of  wire  in  the  coil  which  surrounded  the  poles  or  arms  of  the 
magnet.     The  sparseness  of  the  vjiiea  m  \\ie  Txia^vi^t  eovU  and  the  use 
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of  the  Single  cup  battery  were  to  me,  on  the  first  look  at  the  instru- 
ment, obvious  marks  of  defect,  and  I  accordingly  suggested  to  the 
Professor,  without  giving  my  reasons  for  so  doing,  that  a  battery  of 
many  pairs  should  be  substituted  for  that  of  a  single  pair,  and  that 
the  coil  on  each  arm  of  the  masrnet  should  be  increased  to  many  hun- 
dred turns  each  ;  which  experiment,  if  I  remember  aright,  was  made 
on  the  same  day  with  a  battery  and  wire  on  hand,  furnished  I  believe 
by  myself,  and  it  was  found  that  while  the  original  arrangement 
would  only  send  the  electric  current  through  a  few  feet  of  wire,  say 
15  to  40,  the  modified  arrangement  would  send  it  through  as  many 
hundred.  Although  I  gave  no  reasons  at  the  time  to  Professor  Morse 
for  the  suggestions  I  had  proposed  in  modifying  the  arrangement  of 
the  machine,  I  did  so  afterwards,  and  referred  in  my  explanations  to 
the  paper  of  Professor  Henry,  in  the  19th  volume  of  the  American 
Journal  of  Science,  page  400  and  onward.  It  was  to  these  sugges- 
tions of  mine  that  Professor  Morse  alludes  in  his  testimony  before 
the  circuit  court  for  the  eastern  district  of  Pennsylvania,  in  the  trial 
of  B.  B.  French  and  others  V8,  Rogers  and  others. — See  printed  copy 
of  Complainant's  Evidence,  page  168,  beginning  with  the  words 
*' Early  in  1836  I  procured  40  feet  of  wire,"  &c.,  and  page  169,  where 
Professor  Morse  alludes  to  myself  and  compensation  for  services  ren- 
dered to  him,  &c. 

At  the  time  I  gave  the  suggestions  above  named.  Professor  Morse 
was  not  familiar  with  the  then  existing  state  of  the  science  of  electro- 
magnetism.  Had  he  been  so,  or  had  he  read  and  appreciated  the 
paper  of  Henry,  the  suggestions  made  by  me  would  naturally  have 
occurred  to  his  mind  as  they  did  to  my  own.  But  the  principal  part 
of  Morse's  great  invention  lay  in  the  mechanical  adaptation  of  a  power 
to  produce  motion,  and  to  increase  or  relax  at  will.  It  was  only 
necessary  for  him  to  know  that  such  a  power  existed  for  him  to  adapt 
mechanism  to  direct  and  control  it. 

My  suggestions  were  made  to  Professor  Morse  from  inferences 
'drawn  by  reading  Professor  Henry's  paper  above  alluded  to.  Profes- 
sor Morse  professed  great  surprise  at  the  contents  of  the  paper  when 
I  showed  it  to  him,  but  especially  at  the  remarks  on  Dr.  Barlow's  re- 
sults respecting  telegraphing,  which  were  new  to  him,  and  he  stated 
at  the  time  that  he  was  not  aware  that  any  one  had  even  conceived 
the  idea  of  using  the  magnet  for  such  purposes. 

With  sentiments  of  esteem,  I  remain  yours  truly, 

L.  D.  GALE. 

Prof.  Jos.  Henry, 

Sect  etary  of  the  Smithsonian  Inatituiion. 

It  further  appears,  that  principally  for  the  information  thus  commu- 
nicated Mr.  Morse  assigned  to  Dr.  Gale  an  interest  in  the  telegraph, 
which  he  afterwards  purchased  back  for  |15,000,  as  appears  from  the 
following  letter  of  Dr.  Gale  : 

Patent  Office,  August  5,  1857. 
Dear  Sir  :  In  reply  to  yours  of  this  date,  respecting  the  interest  I 
once  possessed  in  Morse's  telegraph  patent,  secured  to  m^  \i^  \Xi^  \s»KftL 
Morse,  as  alluded  to  by  him  in  his  statement  to  t\i^  V;ioT£iTD\^^\Wiet  ^\ 
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Patents,  I  would  simply  state  that  the  part  I  owned  when  I  entered 
the  service  of  the  government  in  this  office  was  orginally  given  me  by 
the  said  Morse  for  services  rendered  him  in  making  his  invention 
practically  eflfective  in  sending  currents  through  long  distances,  &c., 
and  that  the  said  interest  was  retransferred  to  the  said  Morse  for  the 
sum  of  fifteen  thousand  dollars. 
Respectfully, 

L.  D.  GALE. 
Professor  Henry, 

Secretary  Smithsonian  Institution. 

It  thus  appears,  both  from  Mr.  Morse's  own  admission  down  to 
1848,  and  from  the  testimony  of  others  most  familiar  with  the  facts, 
that  Professor  Henry  discovered  the  law,  or  *'  principle,"  as  Mr.  Morse 
designates  it,  which  was  necessary  to  make  the  practical  working  of 
the  electro-magnetic  telegraph  at  considerable  distances  possible ;  that 
Mr.  Morse  was  first  informed  of  this  discovery  by  Dr.  Gale  ;  that  he 
availed  himself  of  it  at  once,  and  that  it  never  occurred  to  Mr.  Morse 
to  deny  this  fact  until  after  1848.  He  had  steadily  and  fully  acknow- 
ledged the  merits  and  genius  of  Mr.  Henry,  as  the  discoverer  of  facts 
and  laws  in  science  of  the  highest  importance  to  the  success  of  his 
long-cherished  invention  of  a  magnetic  telegraph.  Mr.  Henry  was 
the  discoverer  of  a  principle,  Mr.  Morse  was  the  inventor  of  a  machine, 
the  object  of  which  was  to  record  characters  at  a  distance,  to  convey 
intelligence,  in  other  words,  to  carry  into  execution  the  idea  of  an 
electric  telegraph.  But  there  were  obstacles  in  the  way  which  he 
could  not  overcome  until  he  learned  the  discoveries  of  Professor  Henry, 
and  applied  them  to  his  machine.  These  facts  are  undeniable.  They^ 
constitute  a  part  of  the  history  of  science  and  invention.  They  were 
true  in  1848,  they  were  equally  true  in  1855,  when  Professor  Morse's 
article  was  published.  We  give  a  passage  here  from  the  deposition 
of  Sears  C.  Walker,  in  the  case  of  French  vs,  Rogers,  Respondent's 
Evidence,  page  199,  bearing  upon  this  whole  subject : 

''In  consequence  of  some  statements  made  by  me  in  my  official 
reports  relative  to  the  invention  of  the  receiving  magnet,  a  question 
arose  between  Mr.  Morse  and  myself  as  to  the  origin  of  this  invention. 
It  was  amicably  discussed  by  Mr.  Morse,  Professor  Henry,  Dr.  Gale, 
and  myself,  with  Professor  Henry's  article,  alluded  to  in  answer  to 
the  second  question  before  us.  The  result  of  the  interview  was  con- 
clusive to  my  mind  that  Professor  Henry  was  the  sole  discoverer  of 
the  law  on  which  the  intensity  magnet  depends  for  its  power  of  send- 
ing the  galvanic  current  through  a  long  circuit.  I  was  also  led  to 
conclude  that  Mr.  Morse,  in  the  course  of  his  own  researches  and  ex- 
periments before  he  had  reatd  Professor  Henry's  article,  before  alluded 
to,  had  encountered  the  same  difficulty  Mr.  Barlow  and  those  who 
preceded  bim  had  encountered,  tViat  ia,  thft  impossibility  of  forcing 
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the  galvanic  current  throngh  a  long  telegraph  line.  His  own  per- 
sonal researches  had  not  overcome  this  obstacle.  They  were  made  in 
the  laboratory  of  the  New  York  University.  I  also  learned  at  the 
same  time,  by  the  conversations  above  stated,  that  he  only  overcame 
this  obstacle  by  constructing  a  magnet  on  the  principle  invented  by  Pro- 
fessor Henry,  and  described  in  his  article  in  Silliman's  Journal.  His 
attention  was  directed  to  it  by  Dr.  Gale." 

What  changed  Mr.  Morse's  opinion  of  Professor  Henry,  not  only 
as  a  scientific  investigator,  but  as  a  man  of  integrity,  after  the  admis- 
sions of  his  indebtedness  to  his  researches,  and  the  oft  repeated  ex- 
pressions of  warm  personal  regard  ?  It  appears  that  Mr.  Morse  was 
involved  in  a  number  of  lawsuits,  growing  out  of  contested  claims  to 
the  right  of  using  electricity  for  telegraphic  purposes.  The  circum- 
stances under  which  Professor  Henry,  as  a  well  known  investigator  in 
this  department  of  physics,  was  summoned  by  one  of  the  parties  to 
testify  have  already  been  stated.  The  testimony  of  Mr.  Henry,  while 
supporting  the  claims  of  Mr.  Morse  as  the  inventor  of  an  admirable 
invention,  denied  to  him  the  additional  merit  of  being  a  discoverer  of 
new  facts  or  laws  of  nature,  and  to  this  extent,  perhaps,  was  consid- 
ered unfavorable  to  some  part  of  the  claim  of  Mr.  Morse  to  an  exdu- 
sive  right  to  employ  the  electro-magnet  for  telegraphic  purposes. 
Professor  Henry's  deposition  consists  of  a  series  of  answers  to  verbal, 
as  well  as  written,  interrogatories  propounded  to  him,  which  were  not 
limited  to  his  published  writings,  or  the  subject  of  electricity,  but  ex- 
tended to  investigations  and  discoveries  in  general  having  a  bearing 
upon  the  electric  telegraph.  He  gave  his  testimony  at  a  distance 
from  his  notes  and  manuscripts,  and  it  would  not  have  been  surprising 
if  inaccuracies  had  occurred  in  some  parts  of  his  statement ;  but  all 
the  material  points  in  it  are  sustained  by  independent  testimony,  and 
that  portion  which  relates  directly  to  Mr.  Morse  agrees  entirely  with 
the  statement  of  his  own  assistant.  Dr.  Gale.  Had  his  deposition 
been  objectionable,  it  ought  to  have  been  impeached  before  the  Court; 
but  this  was  not  attempted ;  and  the  following  tribute  to  Professor 
Henry  by  the  judge,  in  delivering  the  opinion  of  the  Supreme  Court 
of  the  United  States,  indicates  the  impression  made  upon  the  Court 
itself  by  all  the  testimony  in  the  case :  "  It  is  due  to  him  to  say  that 
no  one  has  contributed  more  to  enlarge  the  knowledge  of  electro- 
magnetism,  and  to  lay  the  foundations  of  the  great  invention  of  which 
we  are  speaking,  than  the  Professor  himself." 

Professor  Henry's  answers  to  the  first  and  second  interrogatories 
present  a  condensed  history  of  the  progress  of  the  science  of  electro- 
magnetism,  as  connected  with  telegraphic  commxxiiieaAivow^  ^xEi!vi\^\\iL% 
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an  account  of  the  discoveries  of  Oersted,  Arago,  Davy,  AmpSre;  of 
the  investigations  by  Barlow  and  Sturgeon  ;  of  his  own  researches, 
commenced  in  1828,  and  continued  in  1829,  1830,  and  subsequently. 
The  details  of  his  experiments  and  their  results,  though  brief,  are 
very  precise.  There  is  abundant  evidence  to  show  that  Professor 
Henry's  experiments  and  illustrations  at  Albany,  and  subsequently 
at  Princeton,  proved,  and  were  declared  at  the  time  by  him  to  prove, 
th9,t  the  electric  telegraph  was  now  practicable ;  that  the  electro- 
magnet might  be  used  to  produce  mechanical  eflfects  at  a  distance 
adequate  to  making  signals  of  various  kinds,  such  as  ringing  bells, 
which  he  practically  illustrated.  In  proof  of  this,  we  quote  a  letter 
to  Professor  Henry,  from  Professor  James  Hall,  of  Albany,  late 
president  of  the  American  Association  for  the  Advancement  of  Science: 

January  19,  1856. 

Dear  Sir:  While  a  student  of  the  Rensselaer  School,  in  Troy, 
New  York,  in  August,  1832,  I  visited  Albany  with  a  friend,  having 
a  letter  of  introduction  to  you  from  Professor  Eaton.  Our  principal 
object  was  to  see  your  electro-magnetic  apparatus,  of  which  we  had 
heard  much,  and  at  the  same  time  the  library  and  collections  of  the 
Albany  Institute. 

You  showed  us  your  laboratory  in  a  lower  story  or  basement  of 
the  building,  and  in  a  larger  room  in  an  upper  story  some  electric 
and  galvanic  apparatus,  with  various  philosophical  instruments.  In 
this  room,  and  extending  around  the  same,  was  a  circuit  of  wire 
stretched  along  the  wall,  and  at  one  termination  of  this,  in  the  recest* 
of  a  window,  a  bell  was  fixed,  while  the  other  extremity  was  con- 
nected with  a  galvanic  apparatus. 

You  showed  us  the  manner  in  which  tlie  bell  could  be  made  to  ring 
by  a  current  of  electricity,  transmitted  through  this  wire,  and  you 
remarked  that  this  method  might  be  adopted  tor  giving  signals,  by 
the  ringing  of  a  bell  at  the  di.stance  of  many  miles  from  the  point  of 
its  connexion  with  the  galvanic  apparatus. 

All  the  circumstances  attending  this  visit  to  Albany  are  fresh  in  my 
recollection,  and  during  the  past  years,  while  so  much  has  been  said 
respecting  the  invention  of  electric  telegraphs,  I  have  often  had  occa- 
sion to  mention  the  exhibition  of  your  electric  telegraph  in  the  Albany 
Academy,  in  1832. 

If  at  any  time  or  under  any  circumstances  this  statement  can  be  of 
service  to  you  in  substantiating  your  claim  to  such  a  discovery  at  the 
period  named,  you  are  at  liberty  to  use  it  in  any  manner  you  please, 
and  I  shall  be  ready  at  all  times  to  repeat  and  sustain  what  I  have 
hero  stated,  with  many  other  attendant  circumstances,  should  they 
prove  of  any  importance. 

I  remain  very  sincerely  and  respectfully  yours, 

JAMES  HALL. 

Professor  Joseph  Henry. 
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In  his  deposition.  Prof.  Henry's  statements  are  within  what  he 
might  fairly  have  claimed.  But  he  is  a  man  of  science,  looking  for 
no  other  reward  than  the  consciousness  of  having  done  something  for 
its  promotion,  and  the  reputation  which  the  successful  prosecution  of 
scientific  investigations  and  discoveries  may  justly  he  expected  to  give. 
In  his  public  lectures  and  published  writings  he  has  often  pointed  out 
incidentally  the  possibility  of  applying  the  facts  and  laws  of  nature 
discovered  by  him  to  practical  purposes  ;  he  has  freely  communicated 
information  to  those  who  have  sought  it  from  him,  among  whom  has 
been  Mr.  Morse  himself,  as  appears  by  his  own  acknowledgments. 
But  he  has  never  applied  his  scientific  discoveries  to  practical  ends  for 
his  own  pecuniary  benefit.  It  was  natural,  therefore,  that  he  should 
feel  a  repugnance  to  taking  any  part  in  the  litigation  between  rival 
inventors,  and  it  was  inevitable  that,  when  forced  to  give  his  testi- 
mony, he  should  distinctly  point  out  what  was  so  clear  in  his  own 
mind  and  is  so  fundamental  a  fact  in  the  history  of  human  progress, 
the  distinctive  functions  of  the  discoverer  and  the  inventor  who  ap- 
plies discoveries  to  practical  purposes  in  the  business  of  life. 

Mr.  Henry  has  always  done  full  justice  to  the  invention  of  Mr. 
Morse.  While  he  could  not  sanction  the  claim  of  Mr.  Morse  to  the 
exdrmve  use  of  the  electro-magnet,  he  has  given  him  full  credit  for 
the  mechanical  contrivances  adapted  to  the  application  of  his  invention. 
In  proof  of  this  we  refer  to  his  deposition,  and  present  also  the  following 
statement  of  Hon.  Charles  Mason,  Commissioner  of  Patents,  taken 
from  a  letter  addressed  by  him  to  Prof.  Henry,  dated  March  31,  1856: 

U.  S.  Patent  Office,  March  31,  1856. 

Sir:  Agreeably  to  your  request  I  now  make  the  following  state- 
ment: 

Some  two  years  since,  when  an  application  was  made  for  an  exten- 
sion of  Prof.  Morse's  patent,  I  was  for  some  time  in  doubt  as  to  the  pro- 
priety of  making  that  extension.  Under  these  circumstances  I  con- 
sulted with  several  persons,  and  among  others  with  yourself,  with  a 
view  particularly  to  ascertain  the  amount  of  invention  fairly  due  to 
Prof.  Morse. 

The  result  of  my  inquiries  was  such  as  to  induce  me  to  grant  the 
extension.  I  will  further  say  that  this  was  in  accordance  with  your 
express  recommendation,  and  that  I  was  probably  more  influenced  by 
this  recommendation,  and  the  information  I  obtained  from  you,  than 
by  any  other  circumstance,  in  coming  to  that  conclusion. 
I  am,  sir,  yours  very  respectfully, 

CHARLES  MASON. 

Prof.  J.  Henry. 

To  sum  up  the  results  of  the  preceding  investigation  in  a  few  words 

7s 
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We  have  shown  that  Mr.  Morse  himself  has  acknowledged  the  yalne 
of  the  discoveries  of  Prof.  Henry  to  his  electric  telegraph;  that  his 
associate  and  scientij&c  assistant,  Dr.  Gale,  has  distinctly  affirmed  that 
these  discoveries  were  applied  to  his  telegraph,  and  that  previous  to 
such  application  it  was  impossible  for  Mr.  Morse  to  operate  his  instru- 
ment at  a  distance;  that  Prof.  Henry's  experiments  were  witnessed 
by  Prof.  Hall  and  others  in  1832,  and  that  these  experiments  showed 
the  possibility  of  transmitting  to  a  distance  a  force  capable  of  pro- 
ducing mechanical  effects  adequate  to  making  telegraphic  signals ; 
that  Mr.  Henry's  deposition  of  1849,  which  evidently  furnished  the 
motive  for  Mr.  Morse's  attack  upon  him,  is  strictly  correct  in  all  the 
historical  details,  and  that,  so  far  as  it  relates  to  Mr.  Henry's  own 
claim  as  a  discoverer,  is  within  what  he  might  have  claimed  with  en- 
tire justice ;  that  he  gave  the  deposition  reluctantly,  and  in  no  spirit 
of  hostility  to  Mr.  Morse  ;  that  on  that  and  other  occasions  he  fully 
admitted  the  merit  of  Mr.  Morse  as  an  inventor  ;  and  that  Mr.  Morse's 
patent  was  extended  through  the  influence  of  the  favorable  opinion 
expressed  by  Professor  Henry. 

Your  committee  come  unhesitatingly  to  the  conclusion  that  Mr. 
Morse  has  failed  to  substantiate  any  one  of  the  charges  he  has  made 
against  Prof.  Henry,  although  the  burden  of  proof  lay  upon  him  ;  and 
that  all  the  evidence,  including  the  unbiased  admissions  of  Mr.  Morse 
himself,  is  on  the  other  side.  Mr.  Morse's  charges  not  only  remain 
unproved  but  they  are  positively  disproved. 

Your  committee  recommend  the  adoption  of  the  following  resolu- 
tions : 

Resolved,  That  Professor  Morse  has  not  succeeded  in  refuting  the 
statements  of  Professor  Henry  in  the  deposition  given  by  the  latter  in 
1849;  that  he  has  not  proved  any  one  of  the  accusations  against  Prof. 
Henry  made  in  the  article  in  ShaflFner's  Telegraph  Companion  in  1855, 
and  that  he  has  not  disproved  any  one  of  his  own  admissions  in  re- 
gard to  Prof.  Henry's  discoveries  in  electro-magnetism,  and  their  im- 
portance to  his  own  invention  of  the  electro-magnetic  telegraph. 

Besolved,  That  there  is  nothing  in  Professor  Morse's  article  that  di- 
minishes, in  the  least,  the  confidence  of  this  Board  in  the  integrity  of 
Prof.  Henry,  or  in  the  value  of  those  great  discoveries  which  have 
placed  his  name  among  those  of  the  most  distinguished  cultivators  of 
science,  and  have  done  much  to  exalt  the  scientific  reputation  of  the 
country. 

Besdvedj  That  this  report,  with  the  resolutions,  be  recorded  in  the 
Proceedings  of  the  Board  of  Regents  of  the  Institution. 
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The  report  was  accepted  and  the   resolutions  were  unanimously 
adopted.     The  Board  then  adjourned  sine  die. 


APPENDIX  TO  THE  REPORT  OF  THE  COMMITTEE. 


STATEMENT  OF  PROFESSOR  HENRY   IN   RELATION  TO  THE  HISTORY  OF  THE 
ELECTROMAGNETIC  TELEGRAPH. 

In  the  beginning  of  my  deposition  I  was  requested  to  give  a  sketch 
of  the  history  of  electro-magnetism  having  a  bearing  on  the  telegraph, 
and  the  account  I  then  gave  from  memory  I  have  since  critically 
examined  and  find  it  fully  corroborated  by  reference  to  the  original 
authorities.     My  sketch,  which  was  the  substance  of  what  I  had  been 
in  the  habit  of  giving  in  my  lectures,  was  necessarily  very  concise,  and 
almost  exclusively  confined  to  one  class  of  facts,  namely,  those  having 
a  direct  bearing  on  Mr.  Morse's  invention,  and  my  paper  in  Silliman's^^ 
Journal  was  likewise  very  brief  and  intended  merely  for  scientific - 
men.     In  order,  therefore,  to  set  forth  more  clearly  in  what  my  own  i 
improvements  consisted  it  may  be  proper  to  give  a  few  additional  i 
particulars  respecting  some  pomts  in  the  progress  of  discovery,  illus- 
trated by  wood  cuts. 

There  are  several  forms  of  the  electrical  telegraph :  first,  that  in  • 
which  frictional  electricity  has  been  proposed  to  produce  sparks  and  i 
motion  of  pith  balls  at  a  distance. 

Second,  that  in  which  galvanism  has  been  employed  to  produce 
signals  by  means  of  bubbles  of  gas  from  the  decomposition  of  water. 

Third,  that  in  which  electro-magnetism  is  the  motive  power  to 
produce  motion  at  a  distance;  and  again,  of  the  latter  there  are  two 
kinds  of  telegraph,  those  in  which  the  intelligence  is  indicated  by  the 
motion  of  a  magnetic  needle,  and  those  in  which  sounds  and  per- 
manent signs  are  made  by  the  attraction  of  an  electro-magnet.  The 
latter  is  the  class  to  which  Mr.  Morse's  invention  belongs.  The  fol- 
lowing is  a  brief  exposition  of  the  several  steps  which  led  to  this  form 
of  the  telegraph. 

The  first  essential  fact,  as  I  stated  in  my  testimony,  which  ren- 
dered the  electro-magnetic  telegraph  possible  was  discovered  by 
Oersted,  in  the  winter  of  1819-'20.  It  is  illustrated  by  figure  1,  in. 
which   the   magnetic  ^-  *• 

needle  is  deflected  by  ^ 

the  action  of  a  cur-  ^  ^ 
rent     ot     galvanism 
transmitted   through 

the  wire  A  B.     (See  Annals  of  Philosophy ,  voV.  \&,  ^^^^^  Yl'i>i 
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The  second  fact  of  importance,  discovered  in  1820,  by  Arago  and 
^^'^'  Davy,  is  illustrated  in 

figure  2.  It  consists 
in  thid,  that  while  a 
current  of  galvanism  is 
passing  through  a  cop- 
per wire  A  B,  it  is 
magnetic,  it  attracts  iron  filings  and  not  those  of  copper  or  brass,  and 
is  capable  of  developing  magnetism  in  soft  iron.  (See  Annales  de 
Chimie,  vol.  15,  page  94.) 

The  next  important  discovery,  also  made  in  18  iO,  by  Amp&re,  was 

that  two  wires  through  which  galvanic  currents  are  passing  in  the 

same  direction  attract,  and  in  opposite  diiection  repel,  each  other. 

On  this  fact  Ampere  founded  his  celebrated  theory,  that  magnetism 

■onsists  merely  in  the  attraction  of  electrical  currents  revolving  at 

right  angles  to  the  line  joining  the  two  poles  of  the  magnet.     The 

magnetisation  of  a  bar  of  steel  or  iron,  according  to  this  theory,  con- 

rQistB  in  establishing  within  the  metal  by  induction  a  series  of  electrical 

.ourrents,  all  revolving  in  the  same  direction  at  right  angles  to  the 

.axis  or  length  of  the  bar.    (See  Annales  de  Chimie,  vol.  16,  page  69.) 

It  was  this  theory  which  led  Arago,  as  he  states,  to  adopt  the  method 

.^of  magnetizing  sewing  needles  and  pieces  of  steel  wire,  shown  in 

Fig.  3.  figure  3.    This  method 

consists  in  transmit- 
ting a  current  of  elec- 
tricity through  a  helix 
rsurrounding  the  needle  or  wire  to  be  magnetized.  For  the 
purpose  of  insulation  the  needle  was  inclosed  in  a  glass  tube,  and  the 
several  turns  of  the  helix  were  at  a  distance  from  each  other  to  insure 
the  passage  of  electricity,  through  the  whole  lehgth  of  the  wire,  or,  in 
other  words,  to  prevent  it  from  seeking  a  shorter  passage  by  cutting 
across  from   one  spire  to  another.     The  helix  employed  by  Arago 

•  obviously  approximates  the  arrangement  required  by  the  theory  of 
Ampere,  in  order  to  develop  by  induction  the  magnetism  of  the  iron. 
By  an  attentive  perusal  of  the  original  account  of  the  experiments  of 
Arago,  given  in  the  Annales  de  Chimie  et  Physique,  vol.  XV,  1820, 

ipage  93,  it  will  be  seen  that,  properly  speaking,  he  made  no  electro- 

•  magnet,  as  has  been  asserted  by  Morse  and  others;  his  experiments 
were  confined  to  the  magnetism  of  iron  filings,  to  sewing  needles  and 

I  pieces  of  steel  wire  of  the  diameter  of  a  millimetre,  or  of  about  the 
f  thickness  of  a  small  knitting  needle.  (See  Annales  de  Chimie,  vol. 
15^  page  95.) 
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Mr.  Sturgeon,  in  1825,  made  an  important  step  in  advance  of  the 
experiments  of  Arago,  and  produced  what  is  properly  known  as  the 
electro-magnet.  He  bent  a  piece  of  iron  wire  into  the  form  of  a  horse- 
shoe, covered  it  with  varnish  to  insulate  it,  and  surrounded  it  with  a 
helix,  of  which  the  spires  were  at  a  distance.  When  a  current  of 
galvanism  was  passed  through  the  helix  from  a  small  battery  of  a 
single  cup  the  iron  wire  became  magnetic,  and  continued  so  during 
the  passage  of  the  current.  When  the  current  was  interrupted  the 
magnetism  disappeared,  and  thus  was  produced  the  first  temporary 
soft  iron  magnet. 

The  electro-magnet  of  Sturgeon  is  shown  Fig.4. 

in  figure  4,  which  is  an  exact  copy  from  the 
drawing  in  the  Transactions  of  the  Society 
for  the  Encouragement  of  Arts,  &c.,  vol. 
XLIII.  By  comparing  figures  3  and  i 
it  will  be  seen  that  the  helix  employed  J 
by  Sturgeon  was  of  the  same  kind  as  that  '  "^  t^ 

used  by   Arago ;    instead,    however,  of   «  j_^ 

straight  steel  wire  inclosed  in  a  tube  of 
glass,  the  former  employed  a  bent  wire  of  soft  iron.  The  difierence 
in  the  arrangement  at  first  sight  might  appear  to  be  small,  but  the 
difference  in  the  results  produced  was  important,  since  the  temporary 
magnetism  developed  in  the  arrangement  of  Sturgeon  was  sufficient 
to  support  a  weight  of  several  pounds,  and  an  instrument  was  thus 
produced  of  value  in  future  research. 

The  next  improvement  was  made  by  myself.  After  reading  an 
account  of  the  galvanometerof  Schweigger,  the  idea  occurred  to  me  that 
a  much  nearer  approximation  to  the  requirements  of  the  theory  of 
Ampere  could  be  attained  by  insulating  the  conducting  wire  itself, 
instead  of  the  rod  to  fee  magnetized,  and  by  covering  the  whole  sur- 
face of  the  iron  with  a  series  of  coils  in  close  contact.  This  was 
effected  by  insulating  a  long  wire  with  silk  thread,  and  winding  this 
around  the  rod  of  iron  in  close  coils  from  one  end  to  the  other.  The 
same  principle  was  extended  by  employing  a  still  Fig,  5. 

longer  insulated  wire,  and  winding  several  strata 
of  this  over  the  first,  care  being  taken  to  insure 
the  insulation  between  each  stratum  by  a  cover- 
ing of  silk  ribbon.  By  this  arrangement  the  rod 
was  surrounded  by  a  compound  helix  formed  of  a 
long  wire  of  many  coils,  instead  of  a  single  helix 
of  a  few  coils,  (figure  5.) 
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In  the  arrangement  of  Arago  and  Sturgeon  the  several  turns  of 
wire  were  not  precisely  at  right  angles  to  the  axis  of  the  rod,  as  they 
should  be,  to  produce  the  effect  required  by  the  theory,  but  slightly 
oblique,  and  therefore  each  tended  to  develop  a  separate  magnetism 
not  coincident  with  the  axis  of  the  bar.  But  in  winding  the  wire 
over  itself  the  obliquity  of  the  several  turns  compensated  each 
other,  and  the  resultant  action  was  at  right  angles  to  the  bar.  The 
arrangement  then  introduced  by  myself  was  superior  to  those  of 
Arago  and  Sturgeon,  first  in  the  greater  multiplicity  of  turns  of  wire, 
and  sec  nd  in  the  better  application  of  these  turns  to  the  development 
of  magnetism.  The  power  of  the  instrument,  with  the  same  amount 
of  galvanic  force,  was  by  this  arrangement  several  times  increased. 
The  maximum  effect,  however,  with  this  arrangement  and  a  single 
battery  was  not  yet  obtained.  After  a  certain  length  of  wire  had 
been  coiled  upon  the  iron  the  power  diminished  with  a  further  in- 
crease of  the  number  of  turns.  This  was  due  to  the  increased  resist- 
ance which  the  longer  wire  offered  to  the  conduction  of  electricity. 
Two  methods  of  improvement  therefore  suggested  themselves.  The 
first  consisted,  not  in  increasing  the  length  of  the  coil,  but  in  using 
a  number  of  separate  coils  on  the  same  piece  of  iron.  By  this  ar- 
rangement the  resistance  to  the  conduction  of  the  electricity  was 
diminished  and  a  greater  quantity  made  to  circulate  around  the  iron 
from  the  same  battery.  The  second  method  of  producing  a  similar 
result  consisted  in  increasing  the  number  of  elements  of  the  battery, 
or,  in  other  words,  the  projectile  force  of  the  electricity,  which  enabled 
it  to  pass  through  an  increased  number  of  turns  of  wire,  and  thus. 
Fig.  6.  jjy  increasing  the  length  of  the  wire,  to  develop 

the  maximum  power  of  the  iron. 

To  test  these  principles  on  a  larger  scale  the 
experimental  magnet  was  constructed,  which  is 
shown  in  figure  6.  In  this  a  number  of  com- 
pound helices  were  placed  on  the  same  bar,  their 
ends  left  projecting,  and  so  numbered  that  they 
could  be  all  united  into  one  long  helix,  or  va- 
riously combined  in  sets  of  lessser  lf;ngth. 

From  a  series  of  experiments  with  this  and  other  magnets  it  was 
proved* that,  in  order  to  produce  the  greatest  amount  of  magnetism 
from  a  battery  of  a  single  cup,  a  number  of  helices  is  required  ;  but 
when  a  compound  battery  is  used  then  one  long  wire  must  be  em- 
ployed, making  many  turns  around  the  iron,  the  length  of  wire  and 
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consequently  the  number  of  turns  being  commensurate  with  the  pro- 
jectile power  of  the  battery. 

In  describing  the  results  of  my  experiments  the  terms  intensity  and 
quantity  magnets  were  introduced  to  avoid  circumlocution,  and  were 
intended  to  be  used  merely  in  a  technical  sense.  By  the  intensity 
magnet  I  designated  a  piece  of  soft  iron,  so  surrounded  with  wire 
that  its  magnetic  power  could  be  called  into  operation  by  an  intensity 
battery,  and  by  a  quantity  magnet,  a  piece  of  iron  so  surrounded  by  a 
number  of  separate  coils  that  its  magnetism  could  be  fully  developed 
by  a  quantity  battery. 

I  was  the  first  to  point  out  this  connexion  of  the  two  kinds  of 
the  battery  with  the  two  forms  of  the  magnet  in  my  paper  in  Silli- 
man's  Journal,  January  1831,  and  clearly  to  state  that  when  mag- 
netism was  to  be  developed  by  means  of  a  compound  battery,  one  long 
coil  was  to  be  employed,  and  when  the  maximum  effect  was  to  be  pro- 
duced by  a  single  battery,  a  number  of  single  strands  were  to  be  used. 

These  steps  in  the  advance  of  electro-magnetism  though  small,  were 
such  as  to  interest  and  astonish  the  scientific  world.  With  the  same 
"attery  used  by  Mr.  Sturgeon,  at  least  a  hundred  times  more  mag- 
netism was  produced  than  could  have  been  obtained  by  his  experiment. 
The  developments  were  considered  at  the  time  of  much  importance 
in  a  scientific  point  of  view,  and  they  subsequently  furnished  the  means 
by  which  magneto-electricity,  the  phenomena  of  dia-magnetism,  and 
the  magnetic  effects  on  polarized  light  were  discovered.  They  gave 
rise  to  the  various  forms  of  electro-magnetic  machines  which  have 
since  exercised  the  ingenuity  of  inventors  in  every  part  of  the  world, 
and  were  of  immediate  applicability  in  the  introduction  of  the  magnet 
to  telegraphic  purposes.  Neither  the  electro-magnet  of  Sturgeon  nor 
any  electro-magnet  ever  made  previous  to  my  investigations  wag 
applicable  to  transmitting  power  to  a  distance. 

The  principles  I  have  developed  were  properly  appreciated  by  the 
scientific  mind  of  Dr.  Gale,  and  applied  by  him  to  operate  Mr.  Morse's 
machine  at  a  distance. 

Previous  to  my  investigations  the  means  of  developing  magnetism 
in  soft  iron  were  imperfectly  understood.  The  electro-magnet  made 
by  Sturgeon,  and  copied  by  Dana,  of  New  York,  was  an  imperfect 
quantity  magnet,  the  feeble  power  of  which  was  developed  by  a  single 
battery.  It  was  entirely  inapplicable  to  a  long  circuit  with  an  inten- 
sity battery,  and  no  person  possessing  the  requisite  scientific  know- 
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ledge  would  have  attempted  to  use  it  in  that  connexion  after  reading 
my  paper. 

In  sending  a  message  to  a  distance  two  circuits  are  employed,  the 
first  a  long  circuit  through  which  the  electricity  is  sent  to  the  distant 
station  to  hring  into  action  the  second,  a  short  one,  in  which  is  the 
local  battery  and  magnet  for  working  the  machine.  In  order  to  give 
projectile  force  sufficient  to  send  the  power  to  a  distance,  it  is  neces- 
sary to  use  an  intensity  battery  in  the  long  circuit,  and  in  connexion 
with  this,  at  the  distant  station,  a  magnet  surrounded  with  many 
turns  of  one  long  wire  must  be  employed  to  receive  and  multiply  the 
effect  of  the  current  enfeebled  by  its  transmission  through  the  long 
conductor.  In  the  local  or  short  circuit  either  an  intensity  or  a  quan- 
tity magnet  may  be  employed.  If  the  first  be  used,  then  with  it  a 
compound  battery  will  be  required  ;  and,  therefore,  on  account  of  the 
increased  resistance  due  to  the  greater  quantity  of  acid,  a  less  amount 
of  work  will  be  perfortned  by  a  given  amount  of  material ;  and,  con- 
sequently, though  this  arrangement  is  practicable  it  is  by  no  means 
economical.  In  my  original  paper  I  state  that  the  advantages  of  a 
greater  conducting  power,  from  using  several  wires  in  the  quantity 
magnet,  may,  in  a  less  degree,  be  obtained  by  substituting  for  them  one 
large  wire ;  but  in  this  case,  on  account  of  the  greater  obliquity  of 
the  spires  and  other  causes,  the  magnetic  effect  would  be  less.  In 
accordance  with  these  principles,  the  receiving  magnet,  or  that  which 
is  introduced  into  the  long  circuit,  consists  of  a  liorse-shoe  magnet 
surrounded  with  many  hundred  turns  of  a  single  long  wire,  and  is 
operated  with  a  battery  of  from  12  to  24  elements  or  more,  while  in 
the  local  circuit  it  is  customary  to  employ  a  battery  of  one  or  two 
elements  with  a  much  thicker  wire  and  fewer  turns. 

It  will,  I  think,  be  evident  to  the  impartial  reader  that  these  were 
improvements  in  the  electro-magnet  which  first  rendered  it  adequate 
to  the  transmission  of  mechanical  power  to  a  distance ;  and  had  I 
omitted  all  allusion  to  the  telegraph  in  my  paper,  the  conscientious 
historian  of  science  would  have  awarded  me  some  credit,  however 
small  might  have  been  the  advance  which  I  made.  Arago  and  Stur- 
geon, in  the  accounts  of  their  experiments,  make  no  mention  of  the  tel- 
egraph, and  yet  their  names  always  have  been  and  will  be  associated 
with  the  invention.  I  briefly,  however,  called  attention  to  the  fact  of 
the  applicability  of  my  experiments  to  the  construction  of  the  tele- 
graph ;  but  not  being  familiar  with  the  history  of  the  attempts  made 
in  regard  to  this  invention,  I  called  it  '^Barlow's  project,*'  while  I  ought 
to  have  stated  that  Mr.  Barlow's  investigation  merely  tended  to  dis- 
prove  the  possibility  of  a  telegrapYi. 
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I  did  not  refer  exclusively  to  the  needle  telegraph  when,  in  my 
paper,  I  stated  that  the  magnetic  action  of  a  current  from  a  trough  is  at 
least  not  sensibly  diminished  by  passing  through  a  long  wire.  This 
is  evident  from  the  fact  that  the  immediate  experiment  from  which 
this  deduction  was  made  was  by  means  of  an  electro-magnet  and  not 
by  means  of  a  needle  galvanometer. 

At  the  conclusion  of  the  series  of  experiments  which  I  described  in 
Silliman's  Journal,  there  were  two  applications  of  the  electro-magnet 
in  my  mind  :  one  the  production  of  a  machine  to  be  moved  by  electro- 
magnetism,  and  the  other  the  transmission  of  or  calling  into  action 
power  at  a  distance.  The  first  was  carried  into  execution  in  the  con- 
struction of  the  machine  described  in  Silliman's  Journal,  vol.  20,  1831, 
and  for  the  purpose  of  experimenting  in  regard  to  the  second,  I  ar- 
ranged around  one  of  the  upper  rooms  in  the  Albany  Academy  a 
wire  of  more  than  a  mile  in  length,  through  which  I  was  enabled  to 
make  signals  by  sounding  a  bell,  (fig.  ^^s-  '^• 

7. )  The  mechanical  arrangement  for 
aflFecting  this  object  was  simply  a 
steel  bar,  permanently  magnetized,  of 
about  ten  inches  in  length,  supported 
on  a  pivot  and  placed  with  its  north 
end  between  the  two  arms  of  a  horse- 
shoe magnet.  When  the  latter  was 
excited  by  the  current,  the  end  of  the 
bar  thus  placed  was  attracted  by  one 
arm  of  the  horse-shoe,  and  repelled 
by  the  other,  and  was  thus  caused  to 

move  in  a  horizontal  plane  and  its  further  extremity  to  strike  a  bell 
suitably  adjusted. 

This  arrangement  is  that  which  is  alluded  to  in  Professor  Hall's 
letter*  as  having  been  exhibited  to  him  in  1832  It  was  not,  however, 
at  that  time  connected  with  the  long  wire  above  mentioned,  but  with 
a  shorter  one  put  up  around  the  room  for  exhibition. 

At  the  time  of  giving  my  testimony,  I  was  uncertain  as  to  when  I 
had  first  exhibited  this  contrivance,  but  have  since  definitely  settled 
the  fact  by  the  testimony  of  Hall  and  others  that  it  was  before  I  left 
Albany,  and  abundant  evidence  can  be  brought  to  show  that  previous 
to  my  going  to  Princeton  in  November,  1832,  my  mind  was  much 
occupied  with  the  subject  of  the  telegraph,  and  that  I  introduced  it  in 
my  course  of  instruction  to  the  senior  class  in  the  Academy.     I  should 

•  See  the  Report  of  the  Committee,  page  96,  and  Proceedings  of  iVi^  M\i^xv^  VK8\l\V\i\A^ 
&nuary,  1858. 
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state,  however,  that  the  arrangement  that  I  have  described  was  merely 
a  temporary  one,  and  that  I  had  no  idea  at  the  time  of  abandoning 
my  researches  for  the  practical  application  of  the  telegraph.  Indeed, 
my  experiments  on  the  transmission  of  power  to  a  distance  were  super- 
seded by  the  investigation  of  the  remarkable  phenomena,  which  I  had 
disco srered  in  the  course  of  these  experiments,  of  the  induction  of  a 
current  in  a  long  wire  on  itself,  and  of  which  I  made  the  first  mention 
in  a  paper  in  Silliman's  Journal  in  1832,  vol.  22. 

I  also  devised  a  method  of  breaking  a  circuit,  and  thereby  causing  a 
large  weight  to  fall.  It  was  intended  to  illustrate  the  practicability  of 
calling  into  action  a  great  power  at  a  distance  capable  of  producing 
mechanical  effects  ;  but  as  a  description  of  this  was  not  printed,  I  do 
not  place  it  in  the  same  category  with  the  experiments  of  which  I 
published  an  account,  or  the  facts  which  could  be  immediately  de- 
duced from  my  papers  in  Silliman's  Journal. 

From  a  careful  investigation  of  the  history  of  electro-magnetism 
in  its  connexion  with  the  telegraph,  the  following  facts  may  be  ^- 
tablished: 

1.  Previous  to  my  investigations  the  means  of  developing  magnetism 
in  soft  iron  were  imperfectly  understood,  and  the  electro-magnet 
which  then  existed  was  inapplicable  to  the  transmission  of  power  to  a 
distance. 

2.  I  was  the  first  to  prove  by  actual  experiment  that,  in  order  to 
develop  magnetic  power  at  a  distance,  a  galvanic  battery  of  intensity 
must  be  employed  to  project  the  current  through  the  long  conductor, 
and  that  a  magnet  surrounded  by  many  turns  of  one  long  wire  must  be 
used  to  receive  this  current. 

3  I  was  the  first  actually  to  magnetize  a  piece  of  iron  at  a  distance, 
and  to  call  attention  to  the  fact  of  the  applicability  of  my  experiments 
to  the  telegraph. 

4.  I  was  the  first  to  actually  sound  a  bell  at  a  distance  by  means  of 
the  electro-magnet. 

5.  The  principles  I  had  developed  were  applied  by  Dr.  Gale  to 
render  Morse's  machine  effective  at  a  distance. 

The  results  here  given  were  among  my  earliest  experiments  ;  in  a 
scientific  point  of  view  I  considered  them  of  much  less  importance 
than  what  I  subsequently  accomplished  ;  and  had  I  not  been  called 
upon  to  give  my  testimony  in  regard  to  them,  I  would  have  suffered 
them  to  remain  without  calling  public  attention  to  them,  a  part  of  the 
history  of  science  to  be  judged  of  by  scientific  men  who  are  the  best 
quali&ed  to  pronounce  upon  their  meiita. 
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DEPOSITION  OF  JOSEPH  HENRY,  IN  THE  CASE  OF 
MORSE  V8.  O'REILLY, 

TAKEN  AT  BOSTON,   SEPTEMBER,  1849. 

\^From  the  Record  of  the  Supreme  Court  of  the  United  StcUes,] 

1.  Please  state  your  place  of  residence  and  your  occupation  ;  also, 
what  attention,  if  any,  you  havre  given  to  the  subjects  of  electricity, 
magnetism,  and  electro-magnetism. 

Answer, — I  begin  this  deposition  with  the  express  statement  that  I 
do  not  voluntarily  give  my  testimony ;  but  that  I  appear  on  legal 
summons,  and  in  submission  to  law.  I  am  Secretary  to  the  Smith- 
sonian Institution^  established  in  the  city  of  Washington,  where  I 
now  reside.  The  principal  direction  of  the  Institution  is  confided  to 
me.  As  I  do  not  expect  to  return  to  Washington  until  some  time  in 
October,  I  have  been  called  upon  to  give  my  testimony  here  in  Boston ; 
on  this  account  I  labor  under  the  disadvantage  of  being  obliged  to 
testify  without  my  notes  and  papers,  which  are  now  in  Washington. 

I  commenced  the  study  of  electro-magnetism  in  1827  ;  and  since  then 
have,  at  different  times,  [until]  within  the  last  two  and  a  half  years, 
when  I  became  Secretary  of  the  Smithsonian  Institution,  made  original 
investigations  in  this  and  kindred  branches  of  physical  science.  I  know 
no  person  in  our  country  who  has  paid  more  attention  to  the  study  of 
the  principles  of  electro-magnetism  than  myself. 

2.  Please  give  a  general  account  of  the  progress  of  the  science  of 
electro- magnetism,  as  connected  with  telegraphic  communication  ;  and 
of  any  inventions  or  discoveries  in  electro-magnetism  applicable  to 
the  telegraph,  made  by  yourself. 

Answer, — I  consider  an  electro-magnetic  telegraph  as  one  which 
operates  by  the  combined  influence  of  electricity  and  magnetism.  Prior 
to  the  winter  of  1819-'20,  no  form  of  the  electro-magnetic  telegraph 
was  possible ;  the  scientific  principles  on  which  it  is  founded  were 
then  unknown.  The  first  fact  of  electro-magnetism  was  discovered 
by  Oersted,  of  Copenhagen,  during  that  winter.  It  is  this  :  A  wire 
being  placed  close  above,  or  below,  and  parallel  to  a  magnetic  needle, 
and  a  galvanic  current  being  transmitted  through  the  wire,  the  needle 
will  tend  to  place  itself  at  right  angles  to  it.  This  fact  was  widely 
published,  and  the  account  was  everywhere  received  with  interest. 

The  second  fact  of  importance  was  discovered  independently,  and 
about  the  same  time,  by  Arago,  at  Paris,  and  Davy,  at  London.  It 
is  this :  During  the  transmission  of  a  galvanic  current  through  a  wire 
of  copper,  or  any  other  metal,  the  wire  exhibits  magnetic  properties, 
attracting  iron,  but  not  copper  filings,  and  having  the  power  of  in- 
ducing permanent  magnetism  in  steel  needles.  The  next  important 
fact  was  discovered  by  Ampere,  of  Paris,  one  of  the  most  sagacious 
and  successful  cultivators  of  physical  science  in  the  present  century. 
It  is  this  :  Two  parallel  wires  through  which  galvam^i  c,wix^m\*%  ^\^ 
passing  in  the  same  direction^  attract  each.  o\\iex  *,  \)\x\»  \i  >iNi'^  ^\«x^\iXs^ 
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pass  in  opposite  directions,  they  repel  each  other.  On  this  fact 
Ampere  founded  his  ingenious  theory  of  magnetism  and  electro-mag- 
netism. According  to  this  theory,  all  magnetic  phenomena  result 
from  the  attraction  or  repulsion  of  electric  currents,  supposed  to  exist 
in  the  iron  at  right  angles  to  the  length  of  the  bar  ;  and  that  all  the 
phenomena  of  magnetism  and  electro- magnetism  are  thus  referred  to 
one  principle,  namely,  the  action  of  electrical  currents  on  each  other. 

Ampere  deduced  from  this  theory  many  interesting  results,  which 
were  afterwards  verified  by  experiment.  He  also  proposed  to  the 
French  Academy  a  plan  for  the  application  of  electro-magnetism  to 
the  transmission  of  intelligence  to  a  distance  ;  this  consisted  in  de- 
flecting a  number  of  needles  at  the  place  of  receiving  intelligence,  by 
galvanic  currents  transmitted  through  long  wires.  This  transmission 
was  to  be  efiected  by  completing  a  galvanic  circuit.  When  completed, 
the  needle  was  deflected.  When  interrupted,  it  returned  to  its  ordi- 
nary position,  under  the  influence  of  the  attraction  of  the  earth.  This 
project  of  AmpSre  was  never  reduced  to  practice.  All  these  discoveries 
and  results  were  prior  to  1823. 

The  next  investigations  relating  to  the  magnetic  telegraph  were 
published  in  1825  ;  they  were  by  Mr.  Barlow,  of  the  Royal  Military 
Academy  of  Woolwich,  England.  He  found  that  there  was  great 
diminution  in  the  power  of  the  galvanic  current  to  produce  effects 
with  an  increase  of  distance;  a  diminution  so  great  in  a  distance  of 
two  hundred  feet  was  observed,  as  to  convince  him  of  the  impractica- 
bility of  the  scheme  of  the  electro-magnetic  telegraph.  His  experi- 
ments led  him  to  conclude  that  the  power  was  inversely  as  the 
square  root  of  the  length  of  the  wire.  The  publication  of  these 
results  put  at  rest,  for  a  time,  all  attempts  to  construct  an  electro- 
magnetic telegraph. 

The  next  investigations,  in  the  order  of  time,  bearing  on  the  tele- 
graph, were  made  by  Mr.  Sturgeon,  of  England.  He  bent  a  piece  of 
iron  wire  into  the  form  of  a  horse-shoe,  and  put  loosely  around  it  a 
coil  of  copper  wire,  with  wide  intervals  between  the  turns  or  spires 
to  prevent  them  touching  each  other,  and  through  this  coil  he  trans- 
mitted a  current  of  galvanism.  The  iron,  under  the  influence  of  this 
current,  became  magnetic,  and  thus  was  produced  the  first  electro- 
magnetic magnet,  sometimes  called  simply  the  electro-magnet.  An 
account  of  this  experiment  was  first  published  in  November,  1825,  in 
the  Trfiinsactions  of  the  Society  for  the  Encouragement  of  the  Arts  in 
England ;  and  was  made  known  in  this  country  through  the  Annals 
of  Philosophy  for  November,  1826. 

Nothing  further  was  done  pertaining  to  the  telegraph  until  my 
own  researches  in  electro-magnetism,  which  were  commenced  in  1828, 
and  continued  in  1829,  1830,  and  subsequently  ;  Barlow's  results,  as 
I  before  observed,  had  prevented  all  attempts  to  construct  a  magnetic 
telegraph  on  the  plan  of  Ampere,  and  our  own  knowledge  of  the  de- 
velopment of  magnetism  in  soft  iron,  as  left  by  Sturgeon,  was  not 
such  as  to  be  applicable  to  telegraphic  purposes.  The  electro-magnet 
of  Sturgeon  could  not  be  made  to  act  by  a  current  through  a  long 
wire,  as  will  be  apparent  hereafter  in  this  deposition. 

After  repeating  the  experiments  of  Oersted,  Ampfere,  and  others, 
and  publishing  an  account  in  1828  of  vatioua  modifications  of  electro- 
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magnetic  apparatus,  I  commenced  in  that  year  the  investigation  of 
the  laws  of  the  development  of  magnetism  in  soft  iron,  hy  means  of 
the  electrical  current.  The  first  idea  that  occurred  to  me  in  accord- 
ance with  the  theory  of  Ampere,  with  reference  to  increasing  the 
power  of  the  electro-magnet,  was  that  of  using  a  longer  wire  than 
had  before  been  employed.  A  wire  of  sixty  feet  in  length,  covered 
with  silk,  was  wound  round  a  whole  length  of  an  iron  bar,  either 
straight  or  in  the  form  of  a  U,  so  as  to  cover  its  whole  length  with 
several  thicknesses  of  the  wire. 

The  results  of  this  arrangement  were  such  as  I  had  anticipated, 
and  electro-magnets  of  this  kind,  exhibited  to  the  Albany  Institute 
in  March,  1829,  possessed  magnetic  power  superior  to  that  of  any 
before  known. 

The  idea  afterwards  occurred  to  me  that  the  quantity  of  galvanism, 
supplied  by  a  small  galvanic  battery,  might  be  applied  to  develop  a 
still  greater  amount  of  magnetic  power  in  a  large  bar  of  iron.  On 
experiment,  I  found  this  idea  correct.  A  battery  of  two  and  a  half 
square  inches  of  zinc,  developed  magnetism  in  a  large  bar  sufficient  to 
lift  fourteen  pounds. 

The  next  suggestion  which  occurred  to  me  was  that  of  using  a 
number  of  wires  of  the  same  length  around  the  same  bar,  so  as  to 
lessen  the  resistance  which  the  galvanic  current  experienced  in  pass- 
ing from  the  zinc  to  the  copper  through  the  coil.  To  bring  this  to 
the  test  of  experiment,  a  second  wire,  equal  in  length  to  the  first, 
was  wound  around  the  last  mentioned  magnet,  and  its  ends  soldered 
to  the  plates  of  the  same  battery. 

The  magnet  with  this  additional  wire  lifted  twenty-eight  pounds, 
or,  in  other  words,  its  power  was  doubled. 

A  series  of  experiments  was  afterwards  made,  to  determine  the  re- 
sistance to  conduction  of  wires  of  different  lengths  and  diameters,  and 
the  proper  lengths  and  number  of  wires  for  producing,  with  different 
kinds  of  galvanic  batteries,  the  maximum  of  amount  of  magnetic  de- 
velopment with  a  given  quantity  of  zinc  surface.  For  this  purpose  a 
bar  of  soft  iron,  two  inches  square  and  twenty  inches  long,  weighing 
twenty-one  pounds,  and  much  larger  than  any  before  used,  was  bent 
in  the  form  of  a  horse-shoe.  Around  this  were  wound  nine  strands 
of  copper  wire,  each  sixty  feet  long,  the  ends  left  projecting  so  that 
one  or  more  coils  could  be  used  at  once,  either  connected  with  a  bat- 
tery or  with  each  other,  thus  forming  several  coils  with  several  battery 
connexions,  or  one  long  coil  with  single  battery  connexions.  The 
greatest  effect  obtained  with  this  magnet,  using  a  battery  of  a  single 
pair,  with  a  zinc  plate  of  two-fifths  of  a  square  foot  of  surface,  and  all 
the  wire  arranged  as  separate  coils,  was  to  lift  a  weight  of  six  hun- 
dred and  fifty  pounds  ;  with  a  large  battery  the  effect  was  increased 
to  seven  hundred  and  fifty  pounds.  In  a  subsequent  series  of  experi- 
ments, not  published  with  the  preceding,  the  same  magnet  was  made 
to  sustain  one  thousand  pounds.  When  a  compound  battery  was 
employed  of  a  number  of  pairs,  it  was  found  that  the  greatest  effect 
was  produced  when  all  the  wires  were  arranged  as  a  single  long  coil, 
I  subsequently  constructed  electro-magnets  on  the  same  plan,  which 
supported  much  greater  weights.  One  of  these,  now  in  t\vft  Q,ftfcvckfe\» 
of  Princeton^  will  austain  three  thousand  six.  Yvwudi^di  "^owcA^  V^^^ 
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battery  occupying  about  a  cubic  foot  of  space.     It  consists  of  thirty 
strands  of  wire,  each  about  forty  feet  in  length. 

The  abovementioned  experiments  exhibit  the  important  fact  that 
when  a  galvanic  battery  of  intensity  (that  is  to  say,  a  battery  con- 
sisting of  a  number  of  pairs)  is  employed,  the  electro-magnet  con- 
nected with  it  must  be  wound  with  one  long  wire,  in  order  to  produce 
the  greatest  effect ;  and  that  when  a  battery  of  quantity,  (that  is,  one 
of  a  single  pair,)  is  employed,  the  proper  form  of  the  magnet  con- 
nected with  it  is  that  in  which  several  shorter  wires  are  wound  around 
the  iron.  The  first  of  these  magnets,  which  is  the  one  now  employed 
in  the  long  or  main  circuit  of  the  telegraph,  may  be  called  an  intensity 
magnet ;  and  the  second,  which  is  used  in  the  local  circuit,  may  be 
denominated  the  quantity. 

The  quantity  of  electricity  which  can  be  passed  through  a  long 
circuit  of  ordinary-sized  wire  is,  under  the  most  favorable  circum- 
stances, exceedingly  small,  and  in  order  that  this  may  develop  mag- 
netism in  a  bar  of  iron,  it  was  necessary  that  it  should  be  made  to 
revolve  many  times  around  the  iron,  that  its  effects  may  be  multiplied; 
and  this  is  effected  by  using  a  long  single  coil.  Hence  it  will  be  seen 
that  the  electro-magnet  of  Mr.  Sturgeon  was  not  applicable  to  tele- 
graphic purposes  in  a  long  circuit. 

Previous  to  making  the  last  experiments  above  mentioned,  in  order 
to  guide  myself,  I  instituted  a  series  of  preliminary  experiments  on 
the  conduction  of  wires  of  different  lengths  and  diameters,  with  dif- 
fereut  batteries.  In  these  experiments  a  galvanometer,  or  an  instru- 
ment consisting  of  a  magnetic  needle  freely  suspended  within  a  coil 
of  wire,  was  first  employed  to  denote,  by  the  deflection  of  its  needle, 
the  power  of  the  current.  The  result  from  a  number  of  experiments, 
with  a  battery  of  a  single  pair,  was  the  same  as  that  obtained  by 
Barlow,  namely,  that  the  power  diminished  rapidly  with  the  increase 
of  distance  With  the  same  battery,  and  a  larger  wire,  the  diminution 
was  less.  The  galvanometer  was  next  removed,  and  a  small  electro- 
magnet substituted  in  its  place.  With  a  single  battery,  the  same 
result  was  again  obtained — a  great  diminution  of  lifting  power  with 
the  increase  of  distance.  After  this  the  battery  of  a  single  pair  was 
removed  and  its  place  supplied  by  one  ot  intensity,  consisting  of 
twenty-five  pairs.  With  this  the  important  fact  was  observed,  that 
no  perceptible  diminution  of  the  lifting  power  took  place,  when  the 
current  was  transmitted  through  an  intervening  wire  between  the 
battery  and  the  magnet  of  upwards  of  one  thousand  feet. 

This  was  the  first  discovery  of  the  fact  that  a  galvanic  current 
could  be  transmitted  to  a  great  distance  with  so  little  a  diminution  of 
force  as  to  produce  mechanical  effects,  and  of  the  means  by  which  the 
transmission  could  be  accomplished.  I  saw  that  the  electric  tele- 
graph was  now  practicable ;  and,  in  publishing  my  experiments  and 
their  results,  I  stated  that  the  fact  just  mentioned  was  applicable  to 
Barlow's  project  of  such  a  telegraph.  I  had  not  the  paper  of  Barlow 
before  me,  and  erred  in  attributing  to  him  a  project  of  a  telegraph,  as 
he  only  disproved,  as  he  thought,  the  practicability  of  one.  But  the 
intention  of  the  statement  was  to  show  that  I  had  established  the  fact 
that  a  mechanical  effect  could  be  produced  by  the  galvanic  current  at 
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a  great  distance,  operatiog  upon  a  magnet  or  needle,  and  that  the 
telegraph  was  therefore  possible.  In  arriving  at  these  results,  and 
announcing  their  applicability  to  the  telegraph,  1  had  not  in  mind 
any  particular  form  of  telegraph,  but  referred  only  to  the  general  fact 
that  it  was  now  demonstrated  that  a  galvanic  current  could  be  trans- 
mitted to  great  distances  with  sufficient  power  to  produce  mechanical 
effects  adequate  to  the  desired  object. 

The  investigations  above  mentioned  were  all  devised  and  originated, 
and  the  experiments  planned,  by  myself.  In  conducting  the  latter, 
however,  I  was  assisted  by  Dr.  Philip  Ten  Eyck,  of  Albany.  An 
account  of  the  whole  was  published  in  the  19th  volume  of  Silliman's 
Journal,  in  1831,  with  the  exception  of  the  account  of  the  large 
magnet  afterwards  constructed  at  Princeton  in  1833,  and  the  experi- 
ment mentioned  of  lifting  a  thousand  pounds  with  one  of  my  first 
magnets.  While  I  was  engaged  in  these  researches,  Prof.  Moll,  of 
the  University  of  Utrecht,  was  pursuing  investigations  somewhat 
similar,  and  succeeded  in  making  powerful  electro-magnets,  but  made 
no  discovery  as  to  the  distinction  between  the  two  kinds  of  magnets, 
or  the  transmissibility  of  the  galvanic  current  to  a  great  distance  with 
power  to  produce  mechanical  effects.  In  fact,  his  experiments  were 
out  a  repetition  on  a  large  scale  of  those  of  Sturgeon. 

After  completing  the  investigations  abovementioned,  I  commenced 
a  series  of  experiments  on  another  branch  of 'electricity  closely  con- 
nected with  this  subject.     Among  other  things,  I  applied  the  princi- 
ples  above  mentioned  to  the  construction   of  an   electro-magnetic  ^ 
machine,  which  has  since  excited  much  attention  in  reference  to  the* 
application  of  electro-magnetism  as  a  motive  power  in  the  arts. 

In  1832 . 1  was  called  to  the  chair  of  natural  philosophy  in  the 
College  of  New  Jersey,  at  Princeton,  and  in  my  first  course  of  lectures 
in  that  institution,  in  1833,  and  in  every  subsequent  year  during  my 
connexion  with  that  institution,  I  mentioned  the  project  of  the  electro- 
magnetic telegraph,  and  explained  how  the  electro-magnet  might  be 
used  to  produce  mechanical  effects  at  a  distance  adequate  to  making 
signals  of  various  kinds.  I  never  myself  attempted  to  reduce  these 
principles  to  practice,  or  to  apply  any  of  my  discoveries  to  processes 
m  the  arts.  My  whole  attention,  exclusive  of  my  duties  to  the  college, 
was  devoted  to  original  scientific  investigations,  and  I  left  to  others 
what  I  considered  in  a  scientific  view  of  subordinate  importance  the 
application  of  my  discoveries  to  useful  purposes  in  the  arts.  Besides 
this,  I  partook  of  the  feeling  common  to  men  of  science,  which  disin- 
clines them  to  secure  to  themselves  the  advantages  of  their  discoveries 
by  a  patent. 

In  February,  1837,  I  went  to  Europe  ;  and  early  in  April  of  that 
year  Prof.  Wheatstone,  of  London,  in  the  course  of  a  visit  to  him  in 
King's  College,  London,  with  Prof.  Bache,  now  of  the  Coast  Survey, 
explained  to  us  his  plans  of  an  electro-magnetic  telegraph ;  and>  among 
other  things,  exhibited  to  us  his  method  of  bringing  into  action  a 
second  galvanic  circuit.  This  consisted  in  closing  the  second  circuit 
by  the  deflection  of  a  needle,  so  placed  that  the  two  ends  projecting 
upwards,  of  the  open  circuit,  would  be  united  by  the  contact  of  the 
end  of  the  needle  when  deflected,  and  on  opening  or  breaking  of  the 
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circuit  80  closed  by  opening  the  first  circuit,  and  thus  interrupting  the 
current,  when  the  needle  would  resume  its  ordinary  position  under 
the  influence  of  the  magnetism  of  the  earth.  I  informed  him  that  I 
had  devised  another  method  of  producing  effects  somewhat  similar. 
This  consisted  in  opening  the  circuit  of  my  large  quantity  magnet  at 
Princeton,  when  loaded  with  many  hundred  pounds  weight,  by  at- 
tracting upward  a  small  piece  of  moveable  wire,  with  a  small  intensity 
magnet,  connected  with  a  long  wire  circuit.  When  the  circuit  of  the 
large  battery  was  thus  broken  by  an  action  from  a  distance,  the 
weights  would  fall,  and  great  mechanical  effect  could  thus  be  pro- 
duced, such  as  the  ringing  of  church  bells  at  a  distance  of  a  hundred 
miles  or  more,  an  illustration  which  I  had  previously  given  to  my 
class  at  Princeton.  My  impression  is  strong,  that  1  had  explained 
the  precise  prooess  to  my  class  before  I  went  to  Europe,  but  testifying 
now  without  the  opportunity  of  reference  to  my  notes,  I  cannot  speak 
positively.  I  am,  however,  certain  of  having  mentioned  in  my  lectures 
every  year  previously,  at  Princeton,  the  project  of  ringing  bells  at  a 
distance,  by  the  use  of  the  electro-magnet,  and  of  having  frequently 
illustrated  the  principle  of  transmitting  power  to  a  distance  to  my 
class,  by  causing  in  some  cases  a  thousand  pounds  to  fall  on  the  floor, 
by  merely  lifting  a  piece  of  wire  from  two  cups  of  mercury  closing  the 
circuit. 

The  object  of  Prof.  Wheatstone,  as  I  understood  it,  in  bringing  into 
action  a  second  circuit,  was  to  provide  a  remedy  for  the  diminution  of 
force  in  a  long  circuit.  My  object,  in  the  process  described  by  me,  was 
to  bring  into  operation  a  large  quantity  magnet,  connected  with  a 
quantity  battery  in  a  local  circuit,  by  means  of  a  small  intensity 
magnet,  and  an  intensity  battery  at  a  distance. 

The  only  other  scientific  facts  of  importance  to  the  practical  opera- 
tion of  the  telegraph  not  already  mentioned  are  the  discovery  by 
Steinheil,  in  1837,  in  Germany,  of  the  practicability  of  completing  a 
galvanic  circuit,  by  using  the  earth  for  completing  the  circuit,  and 
the  construction  of  the  constant  battery  in  1836,  or  about  that  time, 
by  Professor  Daniell,  of  King's  College,  London.  I  believe  that  1  was 
the  first  to  repeat  the  experiments  of  Steinheil  and  Daniell  in  this 
country.  I  stretched  a  wire  from  my  study  to  my  laboratory,  through 
a  distance  in  the  air  of  several  hundred  yards,  and  used  the  earth 
as  a  return  conductor,  with  a  very  minute  battery,  the  negative  ele- 
ment of  which  was  a  common  pin,  such  as  is  used  in  dress,  and  the 
positive  element  the  point  of  a  zinc  wire  immersed  in  a  single  drop  of 
acid.  With  this  arrangement,  a  needle  was  deflected  in  my  laboratory 
before  my  class.  I  afterwards  transmitted  currents  in  various  direc- 
tions through  the  college  grounds  at  Princeton.  The  exact  date  of 
these  experiments  I  am  unable  to  give  without  reference  to  my  notes. 
They  were  previous,  however,  to  the  unsuccessful  attempt  of  Mr.  Morse 
to  transmit  currents  of  electricity  through  wires  buried  in  the  earth 
between  Washington  and  Baltimore,  and  before  he  attempted  to  use 
the  earth  as  a  part  of  the  circuit.  Previous  to  this  time,  and  after  the 
abovementioned  experiments,  Mr.  Morse  visited  me  at  Princeton,  to 
consult  me  on  the  arrangement  of  his  conductors.  During  this  visit, 
we  conversed  freely  on  the  subject  of  insulation  and  conduction  of 
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Wires.     I  urged  him  to  put  his  wires  on  poles,  and  stated  to  him  my 
experiments  and  their  results. 

In  the  course  of  the  years  1836  and  1837,  various  plans  of  more  or 
less  merit,  were  devised,  and  more  or  less  fully  carried  into  effect,  for 
applying  the  principles  already  disco  ver3d  to  the  construction  of  electro- 
magnetic telegraphs  in  different  parts  of  the  world,  but  of  these  1  do 
not  undertake  to  give  any  particular  account.  I  would  say,  however, 
that  of  these  plans  that  for  which  Mr.  Morse  subsequently  obtained  a 
patent  was,  in  my  judgment,  the  best. 

3.  Please  stat«  whether  or  not  you  are  acquainted  with  the  electro- 
magnetic telegraph  for  which  S.  F.  B.  Morse  obtained  a  patent  in 
1846.  If  you  are,  please  state  whether  any,  and  if  any,  which  of  the 
principles  or  plans  which  you  have  described  as  discovered,  or  an- 
nounced by  yourself  or  others  are  used  in  the  construction  or  opera- 
tion of  it.  State  also  what  principles  used  in  the  telegraph  are,  so 
far  as  you  know,  original  with  Professor  Morse. 

Answer. — I  am  acquainted  with  the  principles  and  general  mode  of 
operation  of  the  telegraph  and  improvement  referred  to.  The  tele- 
graph is  based  upon  the  facts  discovered  by  myself  and  others,  of 
which  I  have  already  given  an  account. 

The  plan  which  was  first  described  to  me  in  the  autumn  of  1837  by 
Mr.  Morse,  or  by  Professor  Gale,  who  was  associated  with  him  in  the 
construction  of  the  telegraph,  was  to  employ  a  single  entire  circuit  of 
wire,  with  an  intensity  battery  to  excite  the  current,  and  an  intensity 
magnet  to  receive  it  and  produce  a  mechanical  aclion,  which  would 
work  the  recording  apparatus.  Mr.  Morse  afterwards  employed  the 
intensity  battery  in  a  long  circuit,  and  an  intensity  magnet  to  receive 
its  current  at  a  distant  point,  and  produce  the  mechanical  effect  of 
closing  a  secondary  circuit.  The  secondary  circuit  may  be  either  em- 
ployed to  transmit  a  second  current  to  a  distant  point  and  there  close 
a  third  circuit,  and  thus  continue  the  line,  or  for  working  a  recording 
apparatus  in  the  secondary  circuit,  or  it  may  be  employed  without 
reference  to  the  continuation  of  the  line,  as  a  short  local  circuit  to  work 
a  local  magnet..  In  the  first  case,  there  must  be  in  the  secondary  cir- 
cuit an  intensity  battery  and  intensity  magnet;  in  the  last  case, a  quan- 
tity magnet  and  quantity  battery  are  required. 

I  heard  nothing  of  the  secondary  circuit  as  a  part  of  Mr.  Morse's 
plan  until  after  his  return  from  Europe,  whither  he  went  in  1838.  It 
was  not  till  long  after  this  that  Mr.  Morse  used  the  earth  as  a  part  of 
the  circuit  in  accordance  with  the  discovery  of  Steinheil. 

I  am  not  aware  that  Mr.  Morse  ever  made  a  single  original  dis- 
covery, in  electricity,  magnetism,  or  electro-magnetism,  applicable  to 
the  invention  of  the  telegraph.  I  have  always  considered  his  merit 
to  consist  in  combining  and  applying  the  discoveries  of  others  in  the 
invention  of  a  particular  instrument  and  process  for  telegraphic  pur- 
poses. I  have  no  means  of  determining  how  far  this  invention  is 
original  with  himself,  or  how  much  is  due  to  those  associated  with  him. 

4.  Please  state  when  you  first  became  acquainted  with  Mr.  Morse  ^ 
and  what  knowledge  he  possessed  of  electricity,  \xi^^Tife\Xs;ai^  ^\i\ 
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electro-magnetism,  and  what  information  you  or  others  commu- 
nicated to  him  relating  to  the  telegraph.  State,  also,  all  you  know 
of  the  attempts  of  himself,  and  others  associated  with  him,  to  construct 
an  electro-magnetic  telegraph,  either  from  your  own  observation  or 
from  statements  made  by  himself  or  by  others  in  your  presence. 
State  particularly  any  conversation,  if  any,  you  may  have  had  with 
him  in  reference  to  your  own  discoveries  applied  to  the  telegraph. 

Answer. — Shortly  after  my  return  from  Europe,  in  the  autumn  of 
1837,  I  learned  that  Mr.  Morse  was  about  to  petition  Congress  for 
assistance  in  constructing  the  electro-magnetic  telegraph.  Some  of 
my  friends  in  Princeton,  knowing  what  I  had  done  in  developing  the 
principles  of  the  telegraph,  urged  me  to  make  the  representations  to 
Congress,  which  I  expressed  some  thought  of  doing,  namely :  that 
the  principles  of  the  electro-magnetic  telegraph  belonged  to  the 
science  of  the  world,  and  that  any  appropriation  which  might  be 
made  by  Congress  should  be  a  premium  for  the  best  plan,  and  the 
means  of  testing  the  same,  which  the  ingenuity  of  the  country  might 
offer.  Shortly  after  this  I  visited  New  York,  and  there  accidentally 
made  the  personal  acquaintance  of  Mr,  Morse  ;*  he  appeared  to  be  an 
unassuming  and  prepossessing  gentleman,  with  very  little  knowledge 
of  the  general  principles  of  electricity,  magnetism,  or  electro-magnet- 
ism. He  made  no  claims,  in  conversation  with  me  to  any  scientific 
discovery,  or  to  anything  beyond  his  particular  machine  and  process 
of  applying  known  principles  to  telegraphic  purposes.  He  explained 
to  me  his  plan  of  a  telegraph  with  which  he  had  recently  made  a 
successful  experiment ;  1  thought  this  plan  better  than  any  with 
which  I  had  been  made  acquainted  in  Europe  ;  I  became  interested 
in  him,  and  instead  of  interfering  in  his  application  to  Congress,  I 
[subsequently t]  gave  him  a  certificate,  in  the  fdrm  of  a  letter,  stating 
my  confidence  in  the  practicability  of  the  electro-magnetic  telegraph 
and  my  belief  that  the  form  proposed  by  himself  was  the  best  which 
had  been  published. 

Mr.  Morse  subsequently  visited  Princeton  several  times  to  confer 
with  me  on  the  principles  of  electricity  and  magnetism  which  might 
be  applicable  to  the  telegraph.  I  freely  gave  him  any  information  I 
possessed. 

I  learned  in  1837,  or  thereabouts,  that  Professor  Gale  and  Dr. 
Fisher  were  the  scientific  assistants  of  Mr.  Morse  in  preparing  the 
telegraph.  Mr.  Vail  was  also  employed,  but  I  know  not  in  what 
capacity,  and  I  am  not  personally  acquainted  with  him.  With  Pro- 
fessor Gale  I  have  been  intimately  acquainted  for  several  years  ;  he 
had  been  a  pupil  in  chemistry  of  my  friend  Dr.  Torrey,  and  had 
studied  my  papers  on  electro-magnetism,  and,  as  he  informed  me, 
had  applied  them  in  the  arrangement  of  the  apparatus  for  the  con- 
struction of  Morse's  telegraph. 

My  researches  had  been  given  to  the  world  several  years  before  the 
attempt  was  made  to  reduce  the  magnetic  telegraph  to  practice.     Mr. 

^  This  meeting  took  place  in  the  chemical  store  of  Mr.  Chilton,  Broadway,  New  York, 
and  the  place  and  time  are  both  indelibly  impressed  upon  my  mind. 

t  The  word  subsequently  was  accidentally  omitted  in  giving  my  testimony.  The  omission, 
however,  is  of  little  importance. 
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Chilton,  of  New  York,  informed  me  that  he  had  referred  Mr.  Morse 
to  them  previous  to  his  experiments  in  the  New  York  University.  I 
was  therefore  much  surprised  on  the  publication,  in  1845,  of  a  work 
purporting  to  give  a  history  of  the  telegraph,  and  of  the  principles  on 
which  it  was  founded,  by  Mr.  Vail,  then  principal  assistant  of  Mr. 
Morse,  and  one  of  the  proprietors  of  his  patent,  to  find  all  my 
publbhed  researches  relating  to  the  telegraph  passed  over  with  little 
more  than  the  remark  that  Dr.  Moll  and  myself  had  made  large 
electro-magnetic  magnets.  Presuming  that  this  publication  was 
authorized  by  Mr.  Morse  and  the  proprietors  of  the  telegraph,  I  com- 
plained to  some  of  his  friends  of  the  injustice,  and  after  his  return 
irom  Europe,  (for  he  was  absent  at  the  time  the  book  was  issued,)  I 
received  a  letter,  copied  and  signed  by  Mr.  Vail,  but  written  by  Mr. 
Morse,  as  the  latter  afterwards  informed  me,  excusing  the  publication, 
on  the  ground  that  he  (Mr.  Vail)  was  ignorant  of  what  I  had  done, 
and  asking  me  for  an  account  of  my  researches.  This  letter  was 
addressed  to  me  after  the  book  had  been  stereotyped  and  widely 
circulated.  It  has  been  translated  into  French,  and,  I  believe, 
published  in  Paris.  To  the  letter  I  did  not  think  fit  to  make 
any  reply.  I  afterwards  received  a  letter  from  Mr.  Morse,  in  his 
own  name,  on  the  same  subject,  to  which  I  gave  a  verbal  reply  in 
January,  1847,  in  Washington.  In  this  interview  Mr.  Morse  acknow- 
ledged that  injustice  had  been  done  me,  but  said  that  proper  repara- 
tion would  be  made.  Another  issue  of  the  same  work  was  made, 
bearing  date  1847,  in  which  there  is  no  change  in  the  statement 
relative  to  my  researches. 

About  the  beginning  of  1848  Mr.  Walker,  of  the  Coast  Survey,  in 
a  report  on  the  application  of  the  telegraph  to  the  determination  of 
differences  of  longitude,  alluded  to  my  researches.  A  copy  of  this 
was  sent  to  Mr.  Morse,  which  led  to  an  interview  between  Mr.  Walker, 
Professor  Gale,  Mr.  Morse,  and  myself.  At  this  meeting,  which  took 
place  at  my  office  in  Washington,  Mr.  Morse  stated  that  he  had  not 
known  until  reading  my  paper  in  January,  1847,  that  I  had  two  years 
before  his  first  conception  in  1832,  settled  the  point  of  practicability 
of  the  telegraph,  and  shown  how  mechanical  effects  could  be  produced 
at  a  distance,  both  in  the  deflection  of  a  needle  and  in  the  action  of  an 
electro-magnet;  that  he  did  not  know,  at  the  time  of  his  experiments 
in  1837  that  there  had  been  any  doubts  of  the  action  of  a  current  at 
a  distance,  and  that  in  the  confidence  of  the  persuasion  that  the  effect 
could  be  produced,  he  had  devised  the  proper  apparatus  by  which  his 
telegraph  was  put  in  operation.  Professor  Gale,  being  then  referred 
to,  stated  that  Mr.  Morse  had  forgotten  the  precise  state  of  the  case ; 
that  he,  (Mr.  Morse,)  previous  to  his,  (Dr.  Gale's,)  connexion  with 
him,  had  not  succeeded  in  producing  effects  at  a  distance;  that,  when 
he  was  first  called  in  he  found  Mr.  Morbe  attempting  to  make  an 
electro-magnet  act  through  a  circuit  of  a  few  yards  of  copper  wire 
suspended  around  a  room  in  the  University  of  New  York,  and  that 
he  could  not  succeed  in  producing  the  desired  effect  even  in  this 
that  circuit;  that  he  (Dr.  Gale)  asked  him  if  he  had  studied  Prof. 
Henry's  paper  on  the  subject,  and  that  the  answer  was  "no;"  that 
he  then   informed    Mr.    Morse  that  he  would  fiud  tVv^  Y^\\i^v^'^'?^ 
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necessary  to  success  explained  in  that  paper;  that  instead  of  the 
battery  of  a  single  element,  he  should  employ  one  of  a  number  of 
pairs  ;  and  that,  in  place  of  the  magnet  with  a  short  single  wire,  he 
should  use  one  with  a  long  coil.  Dr.  Gale  further  stated  that  his 
apparatus  was  in  the  same  building,  and  that  having  articles  of  the 
kind  he  had  mentioned,  he  procured  them,  and  that  with  these  the 
action  was  produced  through  a  circuit  of  half  a  mile  of  wire.*  To  this 
statement  Mr.  Morse  made  no  reply.  The  interview  then  terminated, 
and  I  have  since  had  no  further  communication  with  him  on  the  subject. 

5.  Please  state  whether  or  not  you  ever  constructed  any  machine 
for  producing  motion  by  magnetic  attraction  and  repulsion  ;  if  yea, 
what  was  it,  and  what  led  to  the  making  of  it. 

Answer, — After  developing  the  great  magnetic  power  of  the  electro- 
magnet as  already  described,  the  thought  occurred  to  me  that  this 
power  might  be  applied  to  give  motion  to  a  machine.  The  simplest 
arrangement  which  suggested  itself  to  my  mind  was  one  already  re- 
ferred to,  namely,  causing  a  movable  bar,  supported  on  a  horizontal 
axis  like  a  scale  beam,  to  be  attracted  and  repelled  by  two  permanent 
magnets.  This  could  be  readily  effected  by  transmitting  through  a 
coil  of  wire  around  the  suspended  bar  a  current  of  galvanism,  first  in 
one  direction,  and  then  in  the  opposite  direction,  the  alternations  of 
the  current  being  produced  by  dipping  the  ends  of  wires  projecting 
from  the  coils  into  cups  of  mercury  connected  with  batteries,  one  on 
either  side.  An  account  of  this  was  published  in  Silliman's  Journal, 
for  1831,  vol.  XX.,  p.  340.  It  was  the  first  successful  attempt  to  pro- 
duce a  mechanical  motion  which  might  apparently  be  employed  in 
the  arts  as  a  motive  power.  This  little  machine  attracted  much  atten- 
tion at  home  and  abroad,  and  various  modifications  of  it  were  made 
by  myself  and  others.  I  never,  however,  regarded  it  as  practically 
applicable  in  the  arts,  because  of  the  great  expense  of  producing 
power  by  this  means,  except,  perhaps,  in  particular  cases  where  ex- 
pense of  power  is  of  little  consequence. 

6.  Please  look  at  the  drawings  of  the  Columbian  telegraph,  now 
shown  you,  marked  G.  W.  B.  and  N.  B.  C,  and  certified  by  G.  S.  Hil- 
lard.  Commissioner.  Describe  generally  the  apparatus  represented 
and  its  mode  of  operation,  and  state  in  what  respects,  if  any,  it  differs 
from  the  telegraphic  apparatus  patented  by  Mr.  Morse. 

Answer, — I  have  looked  at  the  drawings,  and  I  find,  on  examina- 
tion, that  it  will  be  impossible  for  me  to  give  a  definite  answer  to  the 
question,  unless  I  have  more  time  than  is  now  at  my  disposal,  and 
the  means  of  examining  and  comparing  the  operations  of  the 
machines. 

7.  Please  state,  if  you  can,  how  many  original  experiments  you 
have  made  in  the  course  of  your  investigations  in  electricity,  mag- 
netism, and  electro-magnetism. 

Answer, — The  experiments  I  have  mentioned  in  this  deposition 
form  but  a  small  part  of  my  original  investigations.     Besides  many 

•  See  Dr.    4le*B  letiei  ol  XpiVi  1 ,  \%^^,  v^R^ ^^- 
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that  I  made  in  Albany,  which  I  have  not  mentioned,  since  my  re- 
moral  to  Princeton,  I  have  made  several  thousands  on  electricity, 
magnetism,  and  electro-magnetism,  particularly  the  former,  which 
have  more  or  less  bearing  on  practical  applications  of  this  branch  of 
science,  brief  minutes  of  which  fill  several  hundred  folio  pages.  Many 
of  these  have  not  been  published  in  detail.  They  have  cost  me  years 
of  labor  and  much  expense. 

The  only  reward  I  ever  expected  was  the  consciousness  of  advancing 
science,  the  pleasure  of  discovering  new  truths,  and  the  scientific 
reputation  to  which  these  labors  would  entitle  me. 

JOSEPH  HENRY. 

Sworn  to  before  me,  September  7,  1849. 

GEO.  S.  HILLARD, 

Commissimer, 
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The  object  of  this  Appendix  is  to  illustrate  the  operations  of  the 
Institution  by  the  reports  of  lectures  and  extracts  from  correspond- 
ence, as  well  as  to  furnish  information  of  a  character  suited  especially 
to  the  meteorological  observers  and  other  persons  interested  in  the 
promotion  of  knowledge. 


LECTURES  ON  COAL. 


BT  PROFESSOR   JOSEPH   LB  CONTE. 


Nature  is  a  book  in  which  are  revealed  the  divine  character  and 
mind.  Science  is  the  human  interpretation  of  this  divine  book,  hu- 
man attempts  to  understand  the  thoughts  and  plans  of  Deity.  The 
book  being  divine,  it  is  evident  that  all  parts  are  equally  sacred. 
The  subjects  of  all  sciences  may  be  said  to  be  equally,  because  they 
are  all  infinitely,  noble.  To  the  scientific  mind  the  organization  of  an 
insect,  a  polyp,  or  an  infusorial  animalcule  is  no  less  dignified  a  sub- 
ject of  human  inquiry  than  the  organization  of  the  solar  system.  Yet, 
as  in  the  Sacred  Scriptures,  while  all  parts  are  equally  sacred,  because 
all  are  divine,  some  are  cherished  with  peculiar  reverence,  as  giving 
nobler  conceptions  of  divine  character,  or  clearer  views  of  human  duty. 
So  also  in  science  there  are  some  branches  which,  by  a  certain  magni- 
tude in  the  objects  with  which  they  deal,  strike  the  imagination  and 
kindle  the  enthusiasm  in  a  peculiar  degree.  From  a  purely  abstract 
or  intellectual  point  of  view  they  may  be  all  equal,  but  as  human  stu- 
dies, as  means  of  elevating  the  mind  and  ennobling  the  soul,  they 
differ  very  much  amonec  themselves. 

In  this,  the  noblest  function  of  science,  there  are  two  departments 
which  stand  out  beyond  all  others,  viz :  astronomy  and  geology.  We 
are  all  accustomed  to  look  upon  astronomy  as  the  most  magnificent  of 
sciences,  as  more  than  all  others  extending  the  bounds  of  human 
intellectual  vision  ;  but  I  am  perfectly  confident  that  when  the  age 
has  grasped  as  firmly  and  apprehended  as  clearly  the  fundamental 
idea  of  geology  as  it  has  already  done  that  of  astronomy,  all  will 
agree  with  me  in  thinking  that  the  former  is  not  one  whit  behind  the 
latter  in  the  overwhelming  grandeur  of  its  conceptions.  Let  us,  then, 
compare  these  two  noble  sciences.  Let  us  attempt  to  vindicate  the 
claims  of  geology  to  stand  beside  astronomy  in  the  very  first  rank  of 
sciences  as  twin  sisters,  distinguished  from  all  others  by  superior* 
beauty  and  dignity. 

There  are  two  conditions  of  material  existence,  viz :  space  and  time. 
We  cannot  conceive  of  material  existence  except  under  these  two  con- 
ditions. Now,  the  peculiar  province  of  astronomy  is  space,  as  that  of 
geology  is  time.  Other  sciences  may  have  to  do  with  space,  limited 
space,  a  portion  of  space,  but  it  belongs  to  astronomy  alone  to  deal 
with  infinite  space.  So  also  there  are  other  sciences  which  necessarily 
deal  with  limited  time,  but  it  is  the  peculiar  prerogative  of  geology  to 
deal  with  infinite  time.*  As  astromy  is  limited  in  time  to  the  present 
epoch,  or,  in  fact,  to  about  two  thousand  years,  but  unlimited  in  space, 
so  also  geology  is  limited  in  apace  to  the  surface  of  the  earth,  but  un- 
limited in  time.     As  astronomy  measures  her  distances  by  billions  of 


•  Wc  use  the  term  **  infinite**  with  reference  to  lime,  as  with  reference  to  space,  as  synonv- 
mous  with  inconceivably  grealf  illimitable  by  human  conception^ 
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miles,  or  millions  of  earth  radii,  so  geology  her  epochs  by  millions 
of  years,  t.  e.,  earth  revolutions.  As  the  astronomer  takes  the  ra- 
dius of  the  earth  as  a  base  line  wherewith  to  measure  the  dimensions 
of  the  solar  system,  so  the  geologist  takes  the  present  geological 
epoch,  and  '^  causes  now  in  operation,"  as  a  time  measuring  rod,  with 
which  to  estimate  the  length  of  the  tertiary  period.  As  the  astrono- 
mer, becoming  more  bold  as  he  ascends,  takes  the  diameter  of  the 
earth's  orbit  as  a  line  wherewith  to  calculate  the  distances  of  the  fixed 
stars,  or  even  dares  to  estimate  the  probable  distance  of  the  remotest 
nebula,  so  the  geologist,  no  less  daring,  takes  the  tertiary  as  a  rod 
wherewith  to  measure  approximatively  the  almost  inconceivable  lapse 
of  time  represented  by  the  secondary  rocks,  or  even  dares  to  cast  his 
telescopic  glance  back  into  the  dim  nebulosity  of  the  remotest  palaBo- 
zoic  period.  Finally,  as  the  astronomer^  when  telescopic  vision  fails, 
still  speculates,  though  filled  with  awe,  concerning  the  infinite,  un- 
known abyss  of  space  beyond,  so  also  the  geologist,  when  mile-stones 
are  no  longer  visible,  when  fossils  and  stratified  rocks  fail,  still  vainly 
peers  with  wondering  gaze  backward,  and  strives  to  pierce  the  dark- 
ness beyond,  still  believes  that  all  he  sees,  or  can  ever  hope  to  see,  is 
but  a  fragment  of  the  infinite  abyss  of  time  beyond.  Overwhelmed, 
appalled,  he  shrinks  back  within  himself,  and  remembers  that  his  own 
mind,  so  daring,  so  arrogant,  so  apparently  limitless,  is  also  but  a 
fragment  of  the  infinite  intelligence. 

Thus,  while  astronomy  fills  the  regions  of  the  universe  with  objects, 
geology  fills  the  regions  of  infinite  duration  with  events.  As  astronomy 
carries  us  upwards  by  the  relations  of  geometry,  geology  carries  us 
backwards  by  the  relations  of  cause  and  effect.  As  astronomy  steps 
from  point  to  point  of  the  universe  by  a  chain  of  triangles,  so  geology 
steps  from  epoch  to  epoch  of  the  earth's  history  by  a  chain  of  me- 
chanical and  organical  laws.  If  one  depend  on  the  axioms  of  geome- 
try, the  other  depends  upon  the  axioms  of  causation.  In  a  word,  the 
realm  of  astronomy  is  the  universe  of  space,  that  of  geology  the  uni- 
verse of  time.  The  one  peoples  her  universe  with  space-toorlds,  the 
other  her's  with  creations — time-worlds. 

The  great  object  of  all  science  is  to  establish  the  universality  of  law ; 
Jiarmony  in  the  midst  of  apparent  confusion  ;  unity  in  the  midst  of 
diversity;  unity  offeree  amidst  diversity  of  phenomena,  physical  sci- 
ence ;  unity  of  plan  in  the  midst  of  diversity  of  expression,  natural 
science.  Now,  it  is  the  peculiar  province  of  astronomy  to  establish 
this  universality  of  law  throughout  all  space,  as  it  is  of  geology 
throughout  all  time.  Astronomy  shows  that  the  same  force  which 
controls  the  falling  of  a  stone  governs  the  motions  of  the  heavenly 
bodies  ;  so  also  geology  shows  that  the  changes  through  which  each 
animal  passes  in  its  embryonic  development  are  similar  to  those 
through  which  the  whole  earth  and  its  inhabitants  have  passed  in 
the  course  of  its  geological  history ;  that  the  same  mind  which  now 
conducts  the  one  has  presided  through  all  time  over  the  other.  If 
astronomy,  more  than  all  other  sciences,  illustrates  that  sublime  attri- 
bute of  Deity,  His  omnipresence  or  unchangeableness  in  space,  geology, 
more  than  all  other  sciences,  illustrates  that  other  sublime  attribute 
of  Deity,  His  immutability  or  unchangeableness  in  time. 
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There  are  in  the  history  of  science  two  eras  which,  more  than  all 
others,  strike  the  imagination  and  fill  the  mind  with  admiration.  Or 
rather,  I  should  say,  two  moments,  the  greatest  in  the  intellectual 
history  of  the  human  race.  They  are  those  in  which  were  born  in 
the  mind  of  man  the  fundamental  ideas  of  astronomy  and  geology — 
the  ideas  of  infinite  space  and  infinite  time,  containing  other  worlds 
and  other  creations.  You  have  all,  probably,  thought  of  the  sublimity 
of  that  moment  when  the  idea  of  infinite  space,  peopled  with  worlds 
like  our  own,  was  first  thoroughly  realized  by  the  mind  of  man.  You 
have  all,  probably,  shared  in  imagination  the  exstacy  of  Galileo  as 
gazing  with  awe  through  the  first  telescope,  the  phases  of  Venus  and 
the  satellites  of  Jupiter  suddenly  revealed  to  him  the  existence  of 
other  worlds  besides  his  own.  Before  that  pregnant  moment  our  own 
was  alone  in  the  universe.  Sun,  moon,  and  stars  were  but  satellites 
to  the  earth.  Astronomy  was  but  the  geometry  of  the  heavens  ;  the 
geometry  of  the  curious  lines  which  these  ^^  wandering  fires'*  traced 
upon  the  crystalline  concave  of  the  skies.  In  an  instant  the  great 
fundamental  idea  of  modern  astronomy  was  born  in  the  mind  of 
Galileo.  In  an  instant  man's  intellectual  vision  is  infinitely  extended, 
but  his  own  world,  before  so  great,  has  shrunk  into  an  atom  in  the 
midst  of  infinite  space  ;  has  become  a  younger  sister,  a  comparatively 
insignificant  member  in  a  great  family  of  worlds. 

We  have  all  been  accustomed  to  look  upon  this  as  the  grandest 
moment  in  the  intellectual  history  of  man.  But  there  is  another 
moment  less  known,  or  if  known,  less  thought  of,  because  less  under- 
stood and  less  appreciated,  but  not  less  grand.  It  is  that  in  which 
was  born  in  the  mind  of  man  the  fundamental  idea  of  geology ;  in 
which  the  idea  of  other  time-worlds  besides  our  own  entered  the  mind 
of  the  aged  Buflbn. 

For  many  years,  indeed  centuries,  it  had  been  observed  that  organic 
remains,  particularly  marine  shells,  might  be  found  far  inland,  and 
even  high  up  the  slopes  of  mountains.  There  was  much  speculation 
among  scientific  men  as  to  the  origin  of  these  shells.  They  were 
attributed  by  some  to  the  deluge,  by  others  more  truly  to  gradual  and 
permanent  changes  in  the  relative  level  of  sea  and  land.  But  no  one 
for  a  moment  supposed  that  they  belonged  to  any  period  anterior  to 
the  present  epoch.  Some  may  have  supposed  that  they  were  extending 
the  known  limits  of  the  present  epoch,  that  they  were  discovering  new 
continents  in  the  ocean  of  time,  but  never  dreamed  that  these  were 
the  evidences  of  a  new  world  in  the  infinite  abyss  of  time.  Buffbn 
himself  had  taken  active  part  in  these  discussions.  Finally,  near  the 
end  of  the  last  century,  and  in  the  evening  of  his  great  and  long  life, 
a  large  number  of  these  remains,  both  marine  shells  and  mammalian 
vertebrates,  larger  than  he  had  ever  examined  before,  were  placed  at 
his  disposal  and  subject  to  his  inspection.  To  his  astonishment  he 
found  them  entirely  difl^rent  from  species  now  inhabiting  the  earth. 
In  that  moment,  in  the  mind  of  the  venerable  Buff'on,  suddenly,  like 
Minerva  from  the  head  of  Jove,  was  born  the  idea  of  infinite  time 
containing  successive  creations.  In  an  instant  man's  intellectual 
vision  was  again  infinitely  extended ;  but  his  own  world  again 
dwindled  into  a  single  day  in  the  geological  histoty  oi  l\i^  ^'^^NJcl. 
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The  whole  future  of  geology  was  seen  in  the  vision  of  that  moment. 
Filled  with  awe,  the  old  man,  then  over  80  years  of  age,  published 
his  discovery.  In  a  kind  of  sacred  phrenzy  he  spoke  of  the  magnifi- 
cence of  the  prospect,  and  prophesied  of  the  future  glories  of  this  new 
science,  which  he  was,  alas,  too  old  to  pursue.  Thus,  to  the  last,  his 
dying  hand  pointed  the  way,  and  his  dying  voice  kindled  the  enthu- 
siasm of  those  whom  he  could  no  longer  lead. 

Picture  for  a  moment  to  yourself  the  aged  BuflTon  thus  gazing  in 
rapture,  silent  and  alone,  upon  this  new  world  suddenly  opened  to  his 
intellectual  vision.  I  cannot  help  comparing  him  to  Moses  of  old  on 
the  top  of  Pisgah.  Like  Moses,  he  had  reached  the  extreme  verge  of 
mortal  life ;  like  him,  he  stood  upon  a  mount,  raised  far  above  the 
rest  of  the  world  by  the  eminence  of  his  intellectual  position ;  like 
him,  he  gazed  with  sacred  solemn  joy,  mingled  with  sadness,  upon  a 
new  world,  a  promised  land,  which  he  was  forbidden  to  enter ;  and, 
like  him,  also,  he  died  there  upon  the  mount,  prophesying  of  the 
future  glories  of  the  new  land,  and  calling  upon  his  followers  to  enter 
in  and  take  possession. 

One  more  comparison  between  these  two  noble  sciences :  In  com- 
paring modern  with  ancient  or  even  mediaeval  civilization,  nothing 
is  more  striking  or  more  significant  than  the  difference  in  the  manner 
in  which  nature  is  viewed  in  relation  to  man.  The  spirit  of  the  older 
civilization  tended  to  exalt  man  in  his  own  estimation  and  to  degrade 
nature,  while  that  of  modern  civilization  tends  to  humiliate  by 
insisting  upon  his  insignificance  in  comparison  with  the  greatness 
of  nature.  In  art  this  is  seen  in  the  gradual  but  constant  increase 
in  the  contemplation  of  nature,  both  in  painting  and  poetry.  An 
increasing  love  of  wilderness  and  mountain,  of  rock  and  crag,  of  cloud 
and  sky.  In  science  it  is  still  more  distinctly  seen  in  the  amazing 
progress  of  the  physical  and  natural  sciences.  The  mind  of  man  has 
gradually  passed  from  the  study  and  contemplation  of  itself  to  the 
study  and  contemplation  of  nature.  We  believe  this  was  a  necessary, 
but  cannot  believe  that  it  is  a  final  change.  When,  by  the  study  of 
external  nature,  a  true  and  solid  foundation  is  laid  for  philosophy,  the 
human  mind  will  again  return  to  the  study  and  contemplation  of 
itself^  as  the  greatest  of  nature's  works. 

Now,  it  has  already  been  seen,  that  among  the  most  efficient  agents 
in  bringing  about  this  great  and  necessary  change  have  been  the 
sciences  of  astronomy  and  geology.  Nothing  has  tended  so  much  to 
humiliate  the  pride  of  man  as  the  recognition  of  the  astounding  fact 
that  his  habitation,  his  tuorld,  is  but  an  atom  among  millions  ot  simi- 
lar atoms  in  the  boundless  realms  of  space ;  and  that  his  time,  the 
life  of  his  race,  is  but  a  day  in  the  immeasurable  cycle  of  geological 
changes.  But  there  is  this  great  difference  between  the  two  sciences, 
that  while  astronomy  leaves  man  thus  humiliated,  prostrate,  and 
hopeless,  geology  lifts  him  up  and  restores  him  to  his  dignity.  While 
astronomy  gives  no  evidence  of  the  superiority  of  the  earth  to  other 
heavenly  bodies,  or  of  man  above  other  possible  material  intelli- 
gences— gives  no  hint  of  the  superior  dignity  of  our  world  among 
other  space-worlds — geology  most  distinctly  declares,  the  superior 
dignity  of  our  time  world,  and  of  our  race,  among  all  other  time- 
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worlds  and  their  races.  She  teaches  unmistakeably  that  there  has 
been  a  gradual  course  of  preparation  for  the  present  epoch  ;  that  there 
is  an  unity  of  plan  in  the  whole  system  of  time-worlds  ;  that,  in  a 
certain  sense,  they  are  all  satellites  to  ours  ;  that  they  are  all  bound 
together  by  a  force  ;  that  force  the  plans  of  the  Almighty,  and  its 
centre  the  present  epoch.  Thus  man  becomes  the  centre  of  the 
universe  of  time.  Thus,  also,  by  analogy  we  are  led  to  suspect  that 
there  may  be  a  similar  unity  in  the  system  of  space-worlds  also, 
and  that  ours  Tni\y,  and  probably  does,  enjoy  a  superiority,  if  not  in 
size  at  least  in  organization,  and  therefore  in  the  intelligence  of  its 
inhabitants.  Thus  man's  dignity  is  restored,  or  rather,  I  should  say, 
dignity  is  given  in  place  of  pride.  ^*  Pride  goeth  before  a  fall/'  but 
dignity  comes  after. 

But  it  will  no  doubt  be  objected  by  many  that  the  position  of  a 
science  depends  not  only  upon  the  dignity  of  its  subjects,  but  also,  in 
no  small  degree,  upon  the  certainty  of  its  conclusions,  and  that,  in 
this  respect,  astronomy  is  far  superior.  But  even  this  is  a  mistake, 
the  result  of  misconception.  Even  here  the  superiority  of  astronomy 
has  been  very  much  exaggerated.  Astronomy  has  its  hypotheses  and 
uncertainties  as  well  as  geology  ;  and,  on  the  other  hand,  geology  has 
its  certainties  as  well  as  astronomy  ;  only  it  has  happened,  in  this  as 
well  as  in  many  other  cases,  that  the  wisdom  of  age  has  given  false 
dignity  to  its  errors  and  follies,  while  the  wildness  of  youth  has  dis- 
credited its  wisdom.  The  certainties  of  astronomy  have  given^an 
appearance  of  truth  to  its  wildest  hypotheses,  while  the  hypotheses  of 
geology  have  unjustly  thrown  some  discredit  upon  her  truest  theories 
and  most  certain  facts.  The  certainties  of  astronomy  are  the  form, 
size,  weight,  distance,  and  relative  position  of  her  space- worlds.  Her 
uncertainties  are  their  physical  geography,  climate,  and,  more  than 
all,  their  inhabitants,  animal  and  vegetable.  The  certainties  of  ge« 
ology  are  the  physical  geography,  climate,  and,  more  than  all,  the 
inhabitants,  animal  and  vegetable,  of  her  time-worlds,  while  her  un- 
certainties are  their  relative  size  and  distance.  It  is  seen,  then,  that 
the  certainties  of  the  one  are  precisely  the  uncertainties  of  the  other. 
Which,  then,  are  the  nobler — the  certainties  of  astronomy  or  those 
of  geology  ?  Is  it  more  noble  to  know  the  relative  size  and  position 
of  worlds  in  space  and  time  or  to  be  acquainted  with  the  beings 
which  form  their  ci  owning  glory?  It  would  carry  me  too  far  to  pur- 
sue this  train  of  thought.  Suffice  it  to  say  that,  in  either  case,  that 
which  was  most  important  to  know  has  been  rendered  most  certain  ; 
while,  also,  in  both  cases,  that  which' is  most  uncertain  is  also  least 
important  to  know. 

I  have  thought  this  long  introduction  necessary,  because  geology  is 
80  constantly  misunderstood.  She  is  looked  upon  by  some  with  sus- 
picion, as  wild  in  her  speculations  and  uncertain  in  her  conclusions  ; 
by  others  with  indifference,  as  a  mass  of  dry  and  unattractive  detail ; 
and  by  still  others  with  positive  dread,  as  tending  to  infidelity.  I 
deemed  it  necessary,  therefore,  to  say  a  few  words  in  vindication  of 
her  high  rank  among  the  inductive  sciences,  both  in  respect  to  the 
certainty  of  her  conclusions,  and,  still  more,  the  nobleness  of  her  con- 
ceptions and  the  absorbing  interest  of  her  subjecta.     1  m\^\i\.  W^^ 


124  LECTUBES 

gone  still  further,  and  vindicated  her  claim  to  be  considered  the  chief 
handmaid  of  religion  among  the  sciences.  But  this  would  have  led 
me  much  too  far.  Thirty  years  later,  and  all  I  have  thus  far  said 
would  have  been  unnecessary.  One  generation  more  and  geology 
will  need  no  defender  ;  both  her  dignity  and  her  religious  tendency 
will  be  universally  acknowledged.  But  for  this  purpose  one  more 
generation  must  first  pass  away. 

Perhaps  it  may  seem  to  some  of  you  as  a  startling  paradox,  but  it 
is  nevertheless  a  fact,  that  the  shortness  of  human  life  is  one  of  the 
most  powerful  elements  of  human  progress.  It  would  seem  as  if  the 
human  mind  grows  and  develops,  the  philosophy  and  opinions  which 
govern  the  conduct  of  life  continue  to  be  modifi^  and  moulded,  until 
about  the  age  of  twenty-five  or  thirty,  when  the  character  becomes 
unchangeable,  opinions  become  prejudices,  and  the  whole  mind,  as  it 
were,  petrified.  Further  progress  would  be  impossible,  but  that 
another  generation,  with  minds  still  plastic,  comes  forward,  takes  up 
and  carries  on  the  work  a  few  steps,  and  becomes  petrified  in  its  turn. 
There  are  certainly  some  noble  exceptions  to  this  rule — instances  of 
minds  which  with  their  maturity  retain  the  plasticity  of  youth — but 
the  very  rarity  of  the  exception  only  proves  the  rule. 

Tou  doubtless  recollect  that  the  children  of  Israel  wandered  forty 
years  in  the  wilderness  before  they  were  fit  to  enter  the  promised 
land.  The  marks  of  Egyptian  bondage  were  upon  their  souls  as  well 
as  upon  their  necks.  One  generation  must  fall  in  the  wilderness,  and 
a  new  generation,  free  from  Egyptian  prejudices,  must  arise.  We 
are  apt  to  look  upon  this  as  an  isolated  fact  in  history,  and  entirely 
characteristic  of  this  peculiar  people.  On  the  contrary,  it  is  a  fact 
of  deepest  significance  in  the  philosophy  of  human  progress,  and 
intended  for  the  instruction  of  us  all.  To  this  day  it  seems  to  be  im- 
possible that  any  great  step  should  be  made  in  the  intellectual  progress 
of  our  race,  except  by  the  sacrifice  of  at  least  one  generation.  We 
are  even  now  in  the  midst  of  such  a  great  change,  brought  about  by 
the  revelations  of  geology.  One  more  generation  dropped  in  the 
wilderness  and  we  are  fairly  in  the  promised  land.  Do  not  misunder- 
stand me,  however,  as  quairelling  with  this  conservative  spirit;  on 
the  contrary,  this  brake  upon  the  wheels  of  the  car  of  progress  seems 
absolutely  necessary  ior  its  steady  motion. 

But  I  find  I  am  again  digressing,  and  therefore  hasten  to  return  to 
my  subject. 

I  have  said  that  the  field  of  geology  is  the  universe  of  time.  It  is 
one  of  these  time-worlds  of  which  I  wish  to  draw  a  true,  though 
necessarily  an  outline,  picture  in  the  next  two  or  three  lectures.  I 
shall  not  attempt  more  than  an  outline,  for  this  would  only  tire  you 
with  a  multitude  of  details,  but  shall  seize,  if  possible,  the  most  strik- 
ing features,  make  a  comparison  between  this  and  other  subsequent 
time-worlds,  pfitrticularly  our  own,  and  endeavor  to  find  the  law  which 
binds  the  whole  into  one  system. 

Among  the  many  time-worlds  of  which  geology  tells  us  I  select  but 
one,  viz  :  the  Coal  Period.  Its  position  is  far  back  in  the  palaBOzoic 
times.  Measuring  time  by  space  it  is  in  the  region  of  the  fixed  stars, 
although  one  of  the  brightest  in  the  firmament  of  time.     If  I  could 
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traDsport  you  in  imagination  to  the  surface  of  Sirias  ;  if  I  could  draw 
a  picture  of  its  physical  geography,  climate,  and,  more  than  all,  of  its 
inhabitants,  who  in  this  audience  would  remain  unmoved?  Shall 
the  interest  be  less  because  the  separation  from  us  is  by  time  instead 
of  space  ;  because  the  place  is  our  own  earth,  and  the  materials  of  the 
picture  beneath  our  very  feet? 

The  coal  period  is  a  world  distinctly  separated  from  those  which 
precede  and  those  which  follow  it.  As  in  the  geographical  distribu- 
tion of  fauna  and  flora  upon  the  surface  of  the  earth  at  the  present 
time,  we  find  in  some  cases  contiguous  fauna  and  flora  seem  to  inter- 
penetrate or  pass  by  insensible  gradations  into  one  another ;  the 
species  on  the  confines  of  each  dying  out  in  number  but  not  in  specific 
character,  insensibly  replaced  but  not  transmuted.  So  also  in  the  dis- 
tribution of  fauna  and  flora  in  time  we  find  some  (as,  for  instance, 
those  of  the  tertiary)  which  pass  by  insensible  gradations  into  one 
another^  or  interlock  with  the  preceding  and  succeeding,  although 
only  by  gradual  replacement,  not  by  transmutation.  But  as  in 
geographical  distribution  we  also  find  many  fauna  and  flora  com- 
pletely isolated  by  physical  barriers,  mountain  chains,  oceans,  or 
deserts,  from  contiguous  fauna  and  flora,  so  also  in  geological  dis- 
tribution we  find  creations  are  often  distinctly  separated  from  other 
creations  contiguous  in  time,  by  physical  barriers  in  the  form  of  con- 
vulsions of  the  earth,  and  marked  by  broken,  dislocated,  and  upturned 
strata.  In  the  history  of  the  earth  there  seems  to  have  been  many 
such  successive  creations  completely  destroyed  by  convulsions  ;  in 
other  words,  the  time-worlds  are  apparently  separated  by  blank 
spaces,  whose  dimensions  we  have  no  means  of  estimating.  Such  a 
distinct  world  is  the  coal  period,  with  its  fauna  and  flora  distinctly 
separated  from  the  old  red  sandstone  which  precedes,  and  still  more 
so  from  the  new  red  sandstone  which  succeeds. .  A  distinct  toorld — 
completely  circumscribed  in  time — having  its  own  poles  and  equator. 

Now,  in  geology,  history  is  recorded  upon  tablets  of  stone — stratified 
rocks.  Time  is  represented  by  their  thickness;  remarkable  events  by 
their  dislocation  ;  the  fauna  and  flora  by  the  contained  fossils.  Let 
us,  then,  examine  the  strata  which  represent  this  period. 

They  are  called  the  **  carboniferous  strata,"  and  the  period  the 
"carboniferous  period,"  from  the  remarkable  fact  that  they  contain 
almost  all  the  coal  which  is  found  in  the  world.  The  deposit  of  car- 
bonaceous matter  is  not  indeed  confined  to  this  period,  for  it  has  oc- 
curred in  every  period  of  the  earth's  history,  as  evidenced  by  the  fact 
that  thin  seams  of  coal  are  found  in  all  the  strata.  Similar  deposits  are 
still  going  on  in  peat  bogs  and  deltas  of  the  present  day.  But  the  accu- 
mulations of  carbon  in  the  strata  of  which  we  are  speaking  are  so  enor- 
mous, in  comparison  to  those  found  elsewhere,  that  the  name  carbonife- 
rous, as  applied  to  these  strata  and  this  period,  becomes  entirely  appro- 
priate. With  the  single  exception  of  the  oolite  strata,  which  belong  to 
the  secondary  period,  and  in  which  coal  is  profitably  mined  in  Virginia 
and  in  England,  all  known  coal  mines  belong  to  the  carboniferous 
strata.  The  knowledge  of  this  simple  fact  would  have  saved  the 
useless  expenditure  of  millions  of  dollars,  both  in  this  country  and 
in  England.    It  is  worse  than  useless  to  expend  money  and  l&bot  ym 
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following  up  signs  of  coal,  unless  we  are  sure  we  are  in  the  region  of 
the  carboniferous  strata. 

The  carboniferous  strata  are  subdivided  into  two  very  distinct  groups, 
representing,  ofcourse,  distinct  subdivisions  of  the  carboniferous  period. 
These  are  called  lower  and  upper  carboniferous,  or  the  mountAin  lime- 
stone, and  the  **coal  measures."  The  former  are  mostly  limestone, 
the  latter  mostly  shales  and  sandstone ;  the  one  mostly  of  marine 
origin,  the  other  mostly  fresh  water  ;  the  fossils  of  the  one  are  mostly 
marine  animals,  of  the  other  terrestrial  vegetation.  I  shall  confine 
myself  entirely  to  the  latter,  or  the  true  ^^cocd  measures^*'  as  they  are 
called,  from,  the  fact  that  ninety-nine  hundredths  of  all  the  coal  in  the 
world  are  found  in  them. 

You  will  observe,,  then,  that  I  have  taken  for  my  subject  one-half 
of  the  carboniferous  period.  The  carboniferous  is  itself  but  one  of  the 
four  great  subdivisions  of  the  paleezoic  period,  and  the  palaezoic  period, 
in  its  turn,  only  one  of  the  four  great  epochs,  exclusive  of  the  present, 
into  which  the  history  of  our  earth  is  divided.  You  see,  then,  that 
the  period  of  which  I  wish  to  give  you  a  rapid  sketch  is  less  than 
one-thirtieth  part  of  the  recorded  history  of  the  earth  ;  yet  the  average 
thickness  of  these  strata  is  about  3,000  or  4,000  feet.  In  Wales  they 
are  12,000  feet  thick,  and  in  Nova  Scotia  nearly  15,000.  If,  then, 
thickness  of  strata  represent  length  of  time,  how  great  must  be  the 
lapse  of  time  represented  by  the  coal  measures. 

Such  being  the  enormous  thickness  of  the  coal  measures,  it  neces- 
sarily follows  that  but  a  very  small  proportion  of  the  mass  consists  of 
coal.  The  coal  strata  consist  of  thick  beds  of  limestone,  sandstone, 
ironstone,  and  shale,  containing  thin  seams  of  coal,  and  this  alterna- 
tion sometimes  many  times  repeated  in  the  same  locality  ;  the  whole 
forming  a  series  like  the  sheets  of  a  ream  of  paper,  arranged  in  no 
discoverable  rational  order,  but  indiscriminately  alternating.  The 
seam  of  coal  will  sometimes  be  covered  with  a  stratum  of  limestone, 
sometimes  of  standstone,  and  sometimes  of  shale ;  although  it  rarely 
happens  that  the  sandstone  or  limestone  comes  directly  in  contact 
with  the  coal ;  but  is  generally  separated  by  a  stratum,  sometimes 
very  thin,  of  shale  or  slate.  In  fact  a  stratum  of  clay  or  fine  mud 
rock  both  underlies  and  overlies  each  seam.  Below  it  forms  the  "fire 
clay,'^and  above  the  black  slate  of  the  miners. 

I  have  said  that  the  order  is  various  in  different  parts  of 
the  same  alternating  series  ;  but  in  every  part  of  the  same 
coal  field  the  alternation  is  the  same  for  the  same  part  of 
the  series.  In  other  words,  each  stratum  is  generally 
horizontally  extended  over  the  whole  coal  field  in  a  con- 
tinuous sheet,  so  that  each  seam  is  accompanied  by  the 
same  strata  above  and  below.  This  is  a  fact  of  great 
importance,  as  it  affords  the  readiest  means  of  determining 
the  identity  of  individual  coal  seams. 

Coal  strata,  like  all  other  sedimentary  deposits,  were  at 
the  time  of  formation  horizontal,  or  nearly  so.  Sometimes 
they  are  found  nearly  in  this  their  original  position,  as  in 
many  of  the  coal  fields  of  our  own  country.  More  generally  this 
original  horizontality  has  been  disturbed  by  igneous  agency,  and  the 
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coal  strata  are  found  in  the  form  of  basins.     Sometimes  the  strata  are 
80  folded  as  to  give  rise  to  series  of  basins  belonging  to  the  same 
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original  field.  Whether,  however,  the  strata  retain  their  original 
horizontality,  or  are  thrown  into  basins  by  igneous  agency,  seldom  or 
never  do  we  find  the  whole  of  the  original  mass  deposited.  A  large 
portion  has  been  carried  away  by  aqueous  agency.  Frr  m  this  cause 
a  large  coal  field,  covering  many  thousands  of  square  miles^  may  exist 
only  in  the  form  of  isolated  mountains  or  detached  basins  of  coal 
strata,  as  in  the  accompanying  figures,  where  all  the  mass  represented 
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by  the  dotted  lines  has  been  carried  away  by  denuding  agencies. 
Thus,  for  instance,  nearly  the  whole  of  Illinois  was  originally  occupied 
by  a  vast  coal  field,  but  little  disturbed  by  igneous  agency,  but  by  far 
the  larger  portion  of  the  coal  strata  of  this  immense  field  was  carried 
away  by  denuding  agencies. 

You  will  observe,  then,  the  striking  difference  in  mode  of  occur- 
rence between  metallic  ores  and  coal.  The  former  are  associated  with 
rocks  of  every  age,  except,  perhaps,  the  tertiary ;  the  latter  almost 
exclusively  confined  to  those  of  a  particular  a^^e.  The  former  exist 
in  the  form  of  veins  intersecting  the  strata,  the  latter  in  the  form  of 
seams  parallel  with  the  strata.  The  former  extend  indefinitely  down- 
wards, the  latter  horizontally.  The  former  are  the  result  of  igneous 
agency,  the  latter  of  sedimentary  deposit.  Ignorance  of  this  simple 
but  radical  diflerence  has  been  the  cause  of  much  pecuniary  loss,  and 
seems  not  yet  entirely  eradicated.  When,  for  instance,  some  years  ago 
it  was  rumored  in  the  streets  of  Philadelphia  that  the  bottom  of  the 
Mauch  Chunk  Summit  mine  was  reached,  there  was  an  universal  panic, 
and  stocks  in  coal  mines  went  down  enormously,  not  knowing  that  the 
continuation  of  coal  seams  was  to  be  looked  for  horizontally  rather 
than  vertically. 

This  simple  rule,  when  taken  in  connexion  with  the  one  previously 
enunciated,  viz:  that  a  coal  seam  throughout  its  whole  extent  is 
attended  both  above  and  below  by  the  same  strata,  would  render  the 
identification  of  coal  seams,  and  the  tracing  of  them  across  valleys 
from  hillside  to  hillside,  a  matter  of  little  diflBculty,  were  it  not  tot 
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dislocation  of  the  strata,  producing  what  are  called  faults,   slips,  or 
troubles.     In  the  accompanying  figures,  for  instance,  the  strata  hare 

Fig.  1  Fig.  8. 
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been  displaced  by  the  elevation  of  one  part  of  the  field  more  than 
another.  This  is  not  conspicuous  on  the  surface,  because  all  has  been 
cut  down  to  one  level  by  aqueous  agencies.  The  supposed  configura- 
tion of  surface  immediately  after  such  unequal  elevation  is  represented 
by  the  dotted  outline  ;  the  strong  line  represents  the  present  configu- 
ration of  surface.  All  between  these,  therefore,  represents  the 
amount  of  matter  carried  away  by  denuding  agencies.  These  faults 
occur  very  often  in  coal  fields,  and  are  a  source  of  serious  annoyance 
to  the  miner. 

I  have  taken  here  the  simplest  case  of  dislocation.  The  diflSculty 
becomes  very  much  greater  when,  instead  of  being  horizontal,  the 
strata  are  highly  and  variously  inclined.  In  such  cases  the  skill  and 
knowledge  of  the  geologist  is  often  tasked  to  the  utmost. 

I  have  said  that  while  metallic  veins  extend  indefinitely  downwards, 
coal  seams  for  the  most  part  are  extended  horizontally,  or  nearly  so. 
Sometimes,  however,  coal  seams  may  appear,  like  metallic  veins,  to 
extend  downwards.  This  is  the  case  in  highly  inclined  and  partici> 
larly  in  vertical  strata,  as  in  the  accompanying  sketch  of  the  anthracite 
coal  field  of  Pennsylvania.     In  such  cases,  however,  as  well  as  in 

Fig.  9. 


every  other,  it  will  be  observed  that  the  seams  are  strictly  parallel 
with  the  strata,  that  the  strata  have  been  elevated  to  a  vertical  posi- 
tion by  igneous  agency,  and  the  included  coal  seams  have  been  raised 
with  them,  still  maintaining  their  relative  position. 

The  thickness  of  coal  seams  varies  from  a  few  lines  to  many  feet ; 
sometimes  they  exist  as  sheets  as  thin  as  paper,  in  others  in  masses  30 
or  40  feet  thick.  A  single  seam  of  pure  coal,  however,  is  seldom  more 
than  6  or  8  feet  thick.  It  is  true  that  in  France  and  in  the  anthracite 
region  of  Pennsylvania  they  are  said  to  occur  60  or  TO  feet  thick,  or 
even  more,  but  upon  close  examination  such  mammoth  seams  will  be 
found  to  consist  of  two  or  more  seams,  separated  by  thin  laminse  of 
slate ;  too  thin,  however,  to  form  a  roof,  and,  therefore^  the  several 
seams  are  wrought  together  as  one. 

The  number  of  scams  occurring  in  one  locality  and  separated  by 
interstratified  sandstone  and  shale  is  sometimes  as  great  as  one 
hundred,  and  their  aggregate  thickness  one  hundred  and  fifty  feet. 
Enormous  as  is  this  mass  of  carbonaceous  matter,  it  is  but  a  small 
fraction  of  the  entire  mass  of  the  coal  strata.   The  thickest  and  purest 
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seams  are  generally  near  the  middle  of  this  series  ;  as  if  the  conditions 
necessary  for  the  formation  of  coal  had  gradually  come  into  existence 
and  as  gradually  disappeared ;  that  there  were  two  poles  and  an 
equator  belonging  to  this  time-world — a  morn,  noon,  and  evening  to 
this  geological  day. 

We  have  spoken  thus  far  only  of  the  thickness  of  coal  strata  and  of 
coal  seams  ;  but  it  is  impossible  to  form  a  correct  idea  of  the  amount 
of  matter  contained  in  these  strata  or  in  these  seams  without  taking 
into  account  also  their  horizontal  extent.  Coal  is  very  widely  dis- 
tributed over  the  world,  although  some  countries  are  more  favored 
than  others.  England,  France,  Spain,  Portugal,  Belgium,  Sweden, 
Poland,  and  Bussia  have  their  beds  of  coal.  It  is  also  found  abun- 
dantly in  Asia,  Africa,  and  South  America ;  but  no  where  is  the  coal 
formation  more  extensively  displayed  than  in  the  United  States,  and 
no  where  are  its  beds  of  greater  thickness,  more  convenient  for  work- 
ing, or  of  more  valuable  quality.  There  are  within  the  limits  of  the 
United  States  no  less  than  four  coal  fields  of  enormous  dimensions. 
One  of  these,  the  Appalachian  coal  field,  commences  on  the  north,  in 
Pennsylvania  and  Ohio,  sweeping  south  through  western  Virginia 

Fig.  10. 
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and  eastern  Kentucky,  Tennessee,  extends  even  into  Alabama.  Its 
area  is  estimated  at  about  60,000  square  miles.  A  second  occupies 
the  greater  portion  of  Illinois  and  Indiana  ;  in  extent  almost  equal  to 

®  Recent  eKtiroates  by  Marcou  and  by  H.  D.  Rodgers  make  the  coal  area  of  the  United 
States  near  200,000  square  miles. 
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form  of  rafts  to  great  distances  and  deposited  at  the  mouths  of  rivers ; 
the  former,  that  a  coal  hasin  is  the  site  of  an  ancient  peat  bog,  the 
latter,  that  it  is  the  position  of  an  ancient  estuary  or  delta.  The 
former  opinion  is  called  the  ^^ peat  bog  theory,''  the  latter  the 
^^  estuary  theory,'* 

Feat  bog  theory. — It  is  well  known  that  in  many  countries,  par- 
ticularly in  moist,  cool  climates,  and  damp,  low  grounds,  certain 
plants,  such  as  ferns,  mosses,  &c.,  as  well  as  trees  which  delight  in 
moist  places,  if  allowed  to  grow  undisturbed  from  generation  to 
generation  will,  by  their  decay,  accumulate  enormous  masses  of  car- 
bonaceous matter.  Such  a  spot  is  called  a  peat  bog.  The  theory  of 
this  accumulation  is  as  follows  :  Plants  derive  all  their  carbon  from 
the  atmosphere.  In  the  annual  fall  of  leaf,  and  finally  their  own 
death,  they  return  to  the  earth  the  whole  of  the  matter  thus  silently 
extracted  from  the  air.  Undisturbed  vegetation,  therefore,  constantly 
enriches  the  soil  by  adding  to  it  what  has  been  taken  from  the  air. 
Thus  worn  out  lands  improve  by  lying  fallow.  Thus  the  rich  black 
vegetable  mould  found  covering  the  ground  in  forests  continues  to 
increase  from  year  to  year.  In  all  ordinary  cases,  however,  there  is 
a  limit  beyond  which  this  accumulation  will  not  go.  By  decom- 
position the  organic  matter  is  again  returned  to  the  atmosphere  as 
fast  as  it  accumulates.     But  if  by  any  means  this  decomposition  is 

>  prevented  the  organic  matter  accumulates  indefinitely.  This  is 
precisely  what  takes  place  in  peat  bogs.  The  presence  of  water 
in  a  great  measure  prevents  the  oxydation  of  the  carbon.  The 
growth  of  plants  now  continually  takes  carbon  from  the  atmosphere, 
their  death  as  continually  deposits  it  upon  the  earth.  Each  genera- 
tion rises,  phcenix-like,  from  the  ashes  of  the  last,  to  become  in  its 

-turn  soil  for  the  next.  Thus  the  ancestral  accumulation  continues 
to  increase,  the  funeral  pile  continues  to  rise,  until  pure  carbonaceous 

^  matter  may  in  time  accumulate  to  the  depth  of  thirty  or  forty  feet. 

,  Such  a  mass  of  carbonaceous  matter  deprived  of  its  water  and  com- 
pressed to  the  density  of  coal,  would  make  a  seam  of  perhaps  three 

.  or  four  feet  in  thickness.  Now,  according  to  the  peat  bog  theory,  it 
is  under  such  circumstances  that  the  carbon  of  a  coal  seam  has  been 

i  accumulated. 

The  arguments  in  favor  of  this  theory  are :  1st.  The  purity  of  the 

,  coal.  It  is  true  that  coal  is  often  found  largely  mixed  with  earthy 
matter  or  mud.    As  we  have  already  shown,  every  stage  of  gradation 

;  may  be  traced  between  pure  coal  and  pure  shale.  But  by  far  the 
larger  portion  of  coal  seems  to  be  entirely  free  from  foreign  matter. 

'The  amount  of  ash  is  not  greater  than  five  to  ten  per  cent. ;  that  is, 
not  greater  than  might  arise  from  the  earthy  matter  of  the  plants 
from  which  the  coal  was  derived.     This  purity  of  the  coal  indicates 

.  complete  absence  of  sediment  in  the  water  in  which  the  coal  was 

.  originally  laid  down.     Now  the  water  of  peat  swamps,  though  dis- 

»  colored  by  organic  matter  in  solution,  is  always  entirely  free  from 
sediment.  In  iact,  this  seems  a  necessary  condition  of  the  growth  of 
peat  plants — an  incursion  of  water  containing  mud  is  fatal  to  such 
plants.     If,  then,  a  coal  seam  is  the  result  of  carbonaceous  matter 
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slowly  accumulated  at  the  bottom  of  ancient  peat  swamps,  the  purity 
of  the  coal  is  completely  accounted  for.  But  if,  on  the  contrary,  it  is 
formed  by  the  accumulation  of  timber  carried  down  to  the  mouths  of 
great  rivers  during  freshets,  it  should  always  be  largely  mised  with 
mud. 

2d.  The  fine  preservation  of  the  tenderest  and  most  delicate  parts 
of  plants.  We  have  already  spoken  of  the  profusion  of  finely- 
preserved  leaves  and  entire  fronds  of  ferns  in  the  black  slate  overlying 
a  coal  seam.  So  perfect  is  this  preservation  that  large  and  complex 
fronds  are  often  entirely  unbroken,  and  even  the  minutest  variation 
of  the  leaves  as  distinct  as  in  the  living  fern.  This  fine  preservation 
of  tender  parts  seems  strongly  to  indicate  that  these  leaves  had  fallen 
gently  from  the  parent  stem,  and  been  preserved  on  the  spot  where 
they  fell.  It  seems  utterly  inconsistent  with  the  violent  action  of 
currents  bearing  rafts  to  great  distances. 

3d.  The  position  of  the  finely-preserved  leaves,  &c.,  always  on  the 
upper  surface  of  the  coal  seam,  (roof  of  the  coal  mine.)  Precisely 
the  same  is  observed  in  every  peat  swamp.  The  perfect  leaves  are  to 
be  found  only  on  top,  for  the  plain  reason  that  these  are  the  last 
fallen,  and  therefore  not  yet  disorganized.  But  in  the  case  of  accu- 
mulations of  vegetable  matter  at  the  mouths  of  rivers,  there  seems  to 
be  no  reason  why  leaves  should  not  be  entangled  in  all  parts  alike. 

4th.  Coal,  like  peat,  is  composed  of  completely  disorganized  carbo- 
naceous matter,  containing  fragments  in  which  vegetable  structure  is 
more  distinct.  This  is  not  inconsistent  with  what  I  have  already 
said  in  my  last  lecture  of  the  vegetable  origin  of  even  the  most 
structureless  coal  being  detectable  by  the  microscope.  Plants  are 
composed  entirely  of  cells.  Both  in  peat  and  in  coal  these  cells  are 
generally  separated  from  one  another.  The  vegetable  structure  is 
completely  disorganized,  but  the  separate  cells  still  bear  unmistakable 
marks  of  their  origin  ;  the  organic  structure  is  gone,  but  the  organic 
origin  is  still  visible.  But  if  a  coal  seam  was  an  imbedded  raft,  it 
should  be  composed  almost  entirely  of  fragments  of  trunks,  branches, 
&c.,  instead  of  a  structureless  mass  containing  only  a  few  such 
fragments. 

5th.  It  will  be  recollected  that  a  seam  of  coal  is  overlaid  by  black 
slate  and  underlaid  by  fire-clay.  In  the  black  slate,  as  already  said, 
are  found  the  finest  impressions  of  leaves  and  other  tender  parts  ;  in 
the  Jire-day,  which  underlies  the  coal  seam,  are  found  imbedded  in 
the  greatest  abundance  the  roots  of  plants,  and  not  unfrequently  the 
stumps  of  trees  with  the  roots  attached,  precisely  as  they  grow.  And, 
what  is  still  more  remarkable  and  significant,  trunks  of  trees  are  not 
unfrequently  found  almost  entire,  standing  erect,  with  their  roots  still 
bedded  in  the  fire-clay,  their  trunks  passing  through  the  seam,  and 
far  into  the  overlying  strata  of  shale  and  limestone.  By  means  of 
evidence  of  this  kind  Lyell  and  Dawson  have  been  able  to  make  out 
distinctly  nearly  60  planes  of  successive  vegetation  in  the  coal  field  of 
Nova  Scotia.  In  many  of  these,  viz:  about  20,  the  trees  are  still  in 
the  position  in  which  they  grew,  as  shown  in  figure  12  ;  of  the  rest 
the  evidence  consisted  in  the  imbedded  stigmaria  or  roots  of  sigil- 
laria. 
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Fig.  12.  In  the  cases  in  which  these 

trunks  and  roots,  in  sifUy  are 
found,  (and  they  are  hy  no 
means  uncommon,)  the  evidence 
is  conclusive  that  the  coal  was 
formed 'on  the  spot  where  the 
trees  grew;  in  other  words,  that 
the  growth  of  the  trees  and  the 
deposit  of  the  coal  took  place 
simultaneously  on  the  same  spot. 
This  is  clearly  impossible  in  an 
estuary,  but  is  known  to  take 
place  in  every  peat  swamp. 
To  recapitulate  the  whole  argument :  If  we  examine  a  peat  bog 
which  has  been  for  many  years  thickly  overgrown  with  ferns,  mosses, 
and  water  plants  of  various  kinds,  and  shaded  by  many  large  trees, 
we  find  the  soil  composed  entirely  of  black  carbonaceous  matter, 
wholly  destitute  of  structure  but  revealing  its  vegetable  origin  to  the 
microscope,  containing  fragments  of  trunks  and  branches  of  trees 
lying  in  all  possible  positions,  some  prostrate,  some  inclined  at  all 
angles,  many,  both  living  and  dead,  still  erect,  their  roots  firmly  fixed 
in  the  clay  at  the  bottom  of  the  bog,  below  the  peaty  matter  which 
has  slowly  gathered  about  their  lower  parts,  and  over  the  whole  lie 
thickly  strewn  the  freshly  fallen  leaves.  Now  suppose  such  a  peat 
bog  to  be  deeply  buried  beneath  the  surface  of  water  and  overwhelmed 
with  sediment  of  clay  and  sand,  and  again,  after  ages,  elevated  and 
exposed  by  section  to  the  scrutiny  of  the  geologist,  and  we  shall  have 
a  complete  reproduction  of  the  phenomena  of  a  coal  seam. 

The  great,  and  almost  theonly, objection  which  hasbeenurged  against 
this  theory  is  to  be  iound,  not  in  the  phenomena  of  an  individual  coal 
seam,  but  rather  in  the  general  phenomena  of  coal  basins,  in  the  re- 
peated alternation  in  the  same  locality  of  coal  seams  with  marine  and 
fresh  water  strata.  We  have  already  seen  that  there  are  in  the  same 
coal  basin  sometimes  as  many  as  an  hundred  coal  seams,  one  above  the 
other  ;  now,  according  to  this  theory,  when  the  coal  seam  was  forming 
the  spot  must  have  been  above  the  surface  of  the  sea,  but  when  the  inter- 
stratified  limestones  and  shales  were  being  deposited  the  same  spot 
must  have  beei>  beneath  the  sea-level.  Thus^  argues  the  objector,  we 
are  driven  to  the  enormous-assumption  that  the  same  spot  has  been 
successively  upheaved  above  and  depressed  beneath  the  sea-level  one 
hundred  times  during  the  carboniferous  period,  and,  what  is  still 
more  remarkable,  that  every  time  it  rose  above  the  sea  it  became  a 
peat  swamp  ;  or  if  the  intervening  strata  are  fresh  water  instead  of 
marine,  the  difliculty  seems  only  to  be  increased. 

Estuary  theanj. — It  is  to  meet  this  very  difficulty,  to  account 
for  this  remarkable  alternation  of  strata,  that  the  rival  theory  has 
been  proposed.  An  estuary  is  the  wide  open  mouth  of  a  river  empty- 
ing into  a  tidal  sea ;  it  is  occupied  sometimes  by  fresh  and  sometimes 
by  salt  water.  The  deposit  at  the  bottom  of  an  estuary,  in  suitable 
positions,  is,  therefore,  an  alternation  of  fresh  water  and  marine  strata. 
In  seasons  of  freshets    the  river  water,  loaded  with  sediment  and 
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perhaps  bearing  rafts  of  drift  timber,  forces  back  the  sea  water,  occu- 
pies the  estuary,  and  makes  its  deposit  of  clay  and  sand,  containing 
fragments  of  such  drift  timber;  in  seasons  of  low  water  the  ocean 
returns  and  makes  its  deposit^  perhaps  of  limestone,  and  so  on  alter- 
nately. A  coal  field  is  supposed  by  these  theorists  to  be  the  position 
of  an  ancient  estuary  ;  the  limestone  strata  are  the  marine  deposit, 
the  shale  and  sandstone  the  river  deposit,  and  the  coal  seam  the 
imbedded  drift  timber  brought  down  by  the  river  from  distant  forests. 

The  objections  to  this  theory  are  all  that  has  been  said  in  favor  of 
the  peat  bog  theory.  The  pureness  of  the  coal,  the  fine  preservation 
of  even  the  tenderest  parts  of  plants,  the  position  of  such  well  pre- 
served specimens  always  on  the  upper  surface  of  a  coal  seam,  the 
structureless  character  of  the  great  mass  of  the  coal,  and,  above  all, 
stumps  and  trunks  of  trees  still  erect,  with  their  roots  still  fixed  in 
the  clay  stratum  below — all  this  seems  not  only  unaccountable  but 
impossible  on  this  theory.       , 

In  comparing  these  two  theories  it  will  be  seen  that  the  first  ex- 
plains completely  the  phenomena  of  an  individual  coal  seam,  but 
signally  fails  to  explain  the  general  phenomena  of  a  coal  basin,  viz  : 
the  alternation  of  coal  seam  with  marine  and  fresh  water  strata  ;  while, 
on  the  other  han  1,  the  second  explains  well  this  alternation,  but  fails 
utterly  to  explain  the  phenomena  of  an  individual  coal  seam.  There 
is,  then,  real  and  substantial  evidence  in  favor  of  each,  and  equally 
substantial  objections.  If  this  had  not  been  the  case  one  or  the  other 
would  have  been  relinquished  ere  this.  But  we  find,  on  the  contrary, 
thsut  they  have  both  found  strenuous  advocates  from  the  time  geology 
commenced  to  exist  as  a  science  until  now.  In  every  such  case  of 
vitality  in  rival  theories  it  will  be  found,  I  think,  that  there  is  a  real 
germ  of  truth  in  both — that  both  are  true  and  both  are  false  ;  both 
true  in  some  sense,  and  therefore  reconcilable  ;  and  both  false  through 
narrowness  of  view,  through  exclusiveness,  through  mistaking  a  par- 
tial for  a  general  view.  I  can  best  illustrate  my  meaning  by  referring 
you  to  the  familiar  but  very  instructive  fable  of  the  shield,  which 
being  distinctly  seen  by  two  knights  of  equally  good  eye  sight  and  of 
undoubted  veracity,  was  declared  by  one  to  be  white  and  by  the  other 
to  be  black.  You  will  recollect  that,  after  several  lances  were  broken 
and  many  wounds  and  bruises  endured  to  decide  the  knotty  point,  it 
was  discovered  by  some  one  who,  strange  to  say,  was  more  interested 
in  the  truth  than  in  the  dispute,  that  one  side  was  white  and  the  other 
was  black.  The  disputants  were  both  right  and  both  wrong,  but 
wrong  only  by  exclusiveness,  by  mistaking  a  partial  for  a  general 
view.  So  it  is  with  almost  all  vexed  questions.  There  is  truth  on 
both  sides,  but  both  err  in  excluding  the  other.  We  are  seeking  in 
the  right  direction  when  we  attempt  to  show  the  partialness  of  both 
views.  We  have  risen  to  a  higher  view,  to  a  philosophic  truth,  when 
we  show  that  these  two  partial  and  apparently  irreconcilable  views 
may  be  united  into  one  ;  these  two  suriace  views  may  be  stereoscopi- 
cally  combined. 

There  is  an  old  and  much  quoted  adage,  that  *^  truth  lies  in  the  mid- 
dle" between  extreme  opinions.     As  generally  understood  nothing 
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can  be  more  false  or  hurtful.  Through  its  influence  a  merely  timid 
or  temporizing  policy  is  mistaken  for  wisdom,  the  *^  fence  mantis 
mistaken  for  the  philosopher.  There  is  another  old  adage,  that 
^^  extremes  meet;"  i.  e.,  what  to  the  superficial  observer  seem  to  be 
extremes,  to  the  deeper  thinker  are  often  really  closely  allied.  But 
the  converse  of  this  proposition,  though  not  erected  into  an  adage,  is 
even  more  profoundly  true,  viz  :  that  what  seem  to  be  closely  allied 
are  very  often  recti  extremes.  There  is  often  a  superficial  resemblance 
between  the  highest  and  the  lowest,  so  that  by  the  unthinking  multi- 
tude the  one  is  often  mistaken  for  the  other  ;  pride  for  nobility  of  soul, 
humility  for  mean-spiritedness,  the  serenity  of  self-command  for  the 
serenity  of  insensibility,  &c.  It  is  only  in  this  way  that  the  *' fence 
man"  resembles  the  philosopher^  for  they  are  as  wide  apart  as  the 
poles.  It  is  in  this  way  only  that  truth  seems  to  ^*  lie  in  the  middle,'* 
although  we  are  further  from  it  there  than  anywhere  else.  To  refer 
again  to  the  fable  of  the  shield  :  It  would  have  been  a  poor  solution 
of  the  famous  dispute  to  say  that  the  shield  was  neither  pure  white 
nor  pure  black,  but  midway  between  the  two  extremes  ;  that  it  was, 
in  fact,  some  shade  of  gray  or  dusky,  or,  perhaps,  pepper  and  salt. 
No;  I  repeat,  truth  lies  not  ^Mn  the  middle,"  but  the  reconciliation  of 
extremes  in  the  harmoni(ms  combination  of  apparent  antagonisms. 

Now,  it  seems  to  me  that  the  phenomena  of  a  coal  seam  already 
enumerated  prove  most  conclusively  that  the  coal  was  formed  in  sitUj 
as  in  the  peat  swamps  of  the  present  day.  At  the  same  time  the  fre- 
quent alternation  of  seams  with  marine  and  fresh  water  strata  prove 
also  most  conclusively  that  the  deposit  took  place  at  the  mouths  cf 
rivers.  Here  are  two  incontestible  facts.  We  must  put  them  to- 
gether ;  we  must  combine  them  if  we  would  make  a  true  and  suflScient 
theory.  I  believe  the  more  this  subject  is  reflected  on  the  more  we 
shall  be  convinced  that  coal  was  deposited  in  peat  swamps  at  the  mouths 
of  large  rivers,  and  therefore  subject  to  overflows  by  the  river  and 
occasional  inundations  by  the  sea.  We  are  to  look  for  analogies  in 
existing  nature,  not  among  the  bogs  of  Ireland,  but  among  the  river 
swamps  of  the  Mississippi. 

It  is  well  known  that  such  peat  swamps,  some  of  them  of  enormous 
extent,  exist  now  on  the  margins  and  in  the  delta  of  the  Mississippi 
and  probably  many  other  large  rivers,  and  that  pure  peat  unmixed 
with  mud  is  constantly  forming  in  these  swamps^  although  they  are 
annually  flooded  by  the  river.  This  seems  at  first  incredible,  when 
we  recollect  that  the  river  water  is  loaded  with  sediment,  and  that 
sediment  prevents  the  growth  of  peat  plants,  or  at  least  would  entirely 
destroy  the  purity  of  the  peat.  But  this  apparent  anomaly  has  been 
entirely  explained  by  Mr.  Lyell.  According  to  this  high  authority, 
although  the  peat  swamps  of  the  Mississippi  are  annually  flooded  by 
river  water  they  are  entirely  untouched  by  river  mud.  These  favored 
spots  are  surrounded,  particularly  on  the  side  next  the  river,  by  dense 
vegetation,  which,  acting  as  a  sieve,  completely  strains  the  water  of 
its  mud  before  it  reaches  the  peat  swamp.  The  water  of  these  swamps 
is  therefore  pure,  and  pure  peat  has  been  quietly  depositing  there  for 
ages. 
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Fig.  13. 


Let  US  now  euppose  that 
there  existed  during  the 
carboniferous  period  a  large 
river,  perhaps  less  than  the 
Mississippi,  but  with  enor- 
mous swamps  and  delta, 
overgrown  with  rank  vege- 
tation far  surpassing  in 
luxuriance  anything  we 
know  at  the  present  day. 
In  the  midst  of  such  swamps 
there  would  evidently  occur 
spots  of  great  extent,  the 
waters  of  which,  ior  the 
reasons  already  mentioned,  would  never  be  contaminated  with  sedi- 
ment, as  at  (a)  fig.  13.  Here  for  untold  ages  pure  carbonaceous  matter 
would  accumulate  undisturbed.  In  the  course  of  time  the  surround- 
ing portions  of  the  swamps  (6)  where  the  mud  is  detained  would  rise 
by  deposit  of  sediment,  while  the  peat  swamp  (a)  would  remain  as  a 
sunken  country,  such  as  exist  now  in  the  swamps  of  the  Mississippi. 
Finally,  at  uncertain  intervals,  a  more  than  usually  large  freshet,  or 
perhaps  some  change  in  the  level  of  the  land,  would  deluge  the  swamp 
with  mud  and  bury  the  peat.  Gradually  the  vegetation  would  re- 
turn, and  the  former  condition  of  things  be  restored,  to  pass  again 
through  the  same  changes.  We  have  but  one  other  supposition  to 
make,  viz :  that  the  whole  river  swamp  and  delta  were  gradually  sub- 
siding during  the  whole  carboniferous  period.  This  is  by  no  means 
a  violent  supposition,  but  one  which  we  have  a  right  in  this  case  to 
make  for  two  good  reasons :  1st.  We  have  the  best  evidence  that 
many  of  the  large  deltas  of  the  present  day  are  thus  subsiding.  This 
is  proved  in  the  case  of  the  Mississippi  delta  by  cypress  stumps  in  situ 
below  the  level  of  the  sea.  2d.  The  coal  strata  themselves  give  indu- 
bitable evidence  of  gradual  subsidence  during  the  period  of  their  de- 
posit. The  character  of  these  strata  and  their  fossils  shows  that  they 
were  deposited  in  shallow  water,  but  their  enormous  thickness  (nearly 
three  miles  in  Nova  Scotia)  renders  this  clearly  impossible^  unless  we 
suppose  such  subsidence ;  for,  if  the  bottom  was  stationary,  it  must 
have  been  three  miles  below  the  surface  of  the  water  when  the  lowest 
stratum  was  deposited.  Now,  if  such  subsidence  went  od  constantly, 
but  slowly,  so  that,  under  ordinary  circumstances,  the  delta  could  be 
maintained  by  deposit  from  the  river^  but  at  uncertain  intervals,  more 
rapidly  than  the  river  could  build  up,  so  that  the  sea  would  again 
usurp  possession  and  make  its  deposit  of  limestone,  and  again  more 
slowly,  so  that  the  area  might  again  be  reclaimed  by  the  river,  and 
become  a  peat  swamp,  and  so  on  alternately,  we  should  easily,  with- 
out any  violent  hypothesis,  account  for  all  the  phenomena  of  a  coal 
basin. 

It  will  be  observed  that  by  this  hypothesis  the  area  of  a  coal  basin 
has,  indeed,  been  successively  above  and  below  the  sea-surface,  but 
not  by  successive  upheaval  and  depression,  as  it  has  been  supposed 
necessary  on  the  peat  bog  theory,  but  by  the  contention,  with  various 
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success,  of  opposing  forces,  aqueous  and  igneous,  the  river  constantly 
building  up,  and  igneous  forces  beneath  as  constantly  striving  to  de- 
press ;  sometimes  one  force  predominating,  sometimes  the  other.  Of 
such  contention  we  have  many  instances  in  existing  nature.  It  is 
evidently  going  on  in  the  delta  of  the  Mississippi  at  the  present  time. 

It  may  not  be  possible,  in  the  present  condition  of  science,  to  picture 
to  ourselves  all  the  circumstances  connected  with  this  process.  Per- 
haps I  have  already  gone  too  far  in  this  attempt ;  but  the  general 
facts  upon  which  the  theory  rest  are  incontestible.  Coal  has  almost 
certainly  accumulated  in  situ  in  extensive  peat  swamps  at  the  mouths 
of  large  rivers,  upon  ground  which  was  slowly  subsiding  during  the 
whole  period.  Under  these  circumstances  it  seems  not  difficult  to 
account  for  all  the  phenomena  of  a  coal  basin.  All  we  have  to  do  in 
future  is  by  study  of  the  peat  swamp  of  the  Mississippi  and  the  phe- 
nomena of  delta  deposit  to  discover  the  details  of  the  process,  to  fill 
up  the  outline  of  the  picture. 

There  is  a  fact  noticed  by  Mr.  Lyell,  which  is  strongly  confirmatory 
of  this  theory.  In  the  sandstone  of  the  coal  measures  it  is  common 
to  find  trunks  of  trees,  but  only  trunks — no  small  branches,  leaves,  or 
tender  parts.  Moreover  these  trunks  are  observed  to  be  mostly  pines, 
highland  trees^  while  the  trunks  in  the  coal  seam  proper  are  sigiUa- 
ria,  lepidodendron,  calamites — swamp  trees.  Now,  when  we  recollect 
that  coarse  sandstone  is  the  deposit  of  rapid  current,  does  it  not  seem 
evident  that  the  sandstone  was  deposited  by  the  freshet  which  over- 
whelmed the  peat  swamp,  and  that  the  pine  trunks  are  the  remains 
of  drift  timber  brought  from  the  highlands.  Here,  then,  we  have 
ancient  drift  timber,  but  how  difierent  from  a  coal  seam  1 

Let  us  now  attempt  to  estimate  approximatively  the  time  necessary 
to  bring  about  these  stupendous  results.  I  believe  we  should  never 
neglect  an  opportunity  of  this  kind,  because  the  popular  mind  has  not 
yet  grasped  the  idea  of  illimitable  time  required  by  geology  to  the 
same  extent  as  it  has  the  idea  of  illimitable  space  required  by 
astronomy;  and,  as  I  believe^  this  is  one  of  the  greatest  difficulties 
with  which  geology  has  to  contend. 

According  to  Boussingault  luxuriant  vegetation  at  the  present  day 
takes  from  the  atmosphere  about  a  half  ton  of  carbon  per  acre  annu- 
ally, or  50  tons  per  acre  in  a  century.  Fifty  tons  of  carbon  of  the 
specific  gravity  of  coal,  about  1.50,  spread  evenly  over  the  surface  of 
an  acre,  would  make  a  layer  of  less  than  J  of  an  inch.  Humboldt 
makes  the  estimate  a  little  higher,  viz :  ^  an  inch.  We  are  willing 
to  take  the  higher  estimate.  It  appears,  then,  that  if  aU  the  carbon 
taken  from  the  air  was  preserved  in  the  form  of  coal,  our  most  luxu- 
riant vegetation  would  make  but  a  ^  inch  of  coal  in  a  century.  But 
in  the  coal  measures  the  aggregate  thickness  of  the  coal  seams  in  the 
same  basin  is  sometimes  150  feet  or  more.  In  150  feet  there  are 
1,800  inches,  or  3,600  half  inches.  At  the  present  rate  of  vegetation, 
then,  it  would  take  3,600  centuries,  or  360,000  years,  to  accumulate 
this  amount.  But  it  will  be  objected  that  the  vegetation  of  the  coal 
period  was  probably  mach  more  luxuriant  than  the  present,  and  the 
tendency  of  this  difierence  would  be  to  shorten  the  time.  True  ;  but 
it  will  be  recollected  that  this  estimate  was  made  upon  the  ground 
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that  oH  the  carbon  was  preserved.  This  is  in  the  highest  degree  im- 
probable, not  to  say  impossible.  Probably  much  more  than  half  was 
returned  to  atmosphere  in  the  form  of  carbonic  acid  and  carburetted 
hydrogen.  Again,  we  have  taken  no  account  of  the  enormous  periods 
of  time  during  which  there  was  no  carbon  deposited  on  the  spot  in 
question,  and  represented  by  the  intervening  strata  of  limestone, 
sandstone,  and  shale.  The  estimate  we  have  given  above,  therefore, 
probably  falls  very  far  short  of  the  truth.     Let  us  try  another. 

According  to  Messrs.  Lyell  and  Dawson  the  coal  strata  of  Nova 
Scotia  are  about  three  miles  in  thickness  at  the  South  Joggins.  At 
another  point,  nearly  100  miles  distant,  (Albion  mines,)  they  found 
the  thickness  nearly  the  same.  There  is  little  danger,  therefore,  of 
erring  on  the  side  of  excess,  if  we  take  the  average  thickness  of  the 
strata  over  the  whole  basin  at  one  and  a  half  miles.  Now,  the  area 
of  this  coal  field,  according  to  Mr.  Lyell,  is  about  3,600  square  miles. 
This  would  give,  as  the  solid  contents  of  these  strata,  54,000  cubic 
miles.  But  we  have  already  seen  that  this  enormous  amount  of  mat- 
ter was  almost  certainly  accumulated  at  the  mouth  of  a  great  river. 
Let  us  see  how  long  it  would  take  one  of  our  great  rivers  to  do  the 
work.  I  shall  select  for  this  purpose  the  Mississippi  and  the  Ganges, 
because  they  are  both  very  large  rivers,  carrying  vast  amounts  of 
sediment,  and  because  accurate  observations  have 'been  made  as  to  the 
amount  of  sediment  brought  down  by  them.  These  observations  have 
been  made  upon  the  Mississippi  by  Drs.  Forshay  and  Reddell,  of  New 
Orleans,  and  by  Captain  Strachey,  British  engineer,  upon  the  Ganges. 
According  to  these  observations  it  would  take  the  Mississippi  2,000,000 
years,  and  the  Ganges*  375,000  years  to  perform  the  work.  And  yet 
the  period  we  are  now  discussing  is  probably  not  one-thirtieth,  cer- 
tainly but  a  small  portion  of  the  entire  geological  history  of  the  earth. 

It  will  no  doubt  be  objected  to  this  estimate  that  it  is  founded  upon 
a  particular  theory,  and  this  theory  may  be  incorrect,  and  the  estimate 
thus  falls  to  the  ground.  In  answer  to  this  objection  it  is  only  neces- 
sary to  state  that  we  are  acquainted  with  no  other  circumstances  under 
which  strata  acriumulate  so  rapidly  as  at  the  mouths  of  rivers.  Any 
other  conceivable  theory,  therefore,  would  only  increase  the  time. 

Again,  it  will  probably  be  objected  that  the  agencies  of  nature  may 
have  been  and  probably  were  more  active  in  earlier  periods  of  the  his- 
tory of  the  earth  than  now.  Such  a  notion,  although  almost  universal 
among  intelligent  people  and  very  prevalent  even  among  geologists, 
is,  as  it  seems  to  me,  utterly  without  foundation  in  reason.  In  refer- 
ence to  this  point  geologists  may  be  divided  into  two  classes.  The 
first  and  most  numerous  class  hold  that  the  agencies  of  nature  have 
gradually  decreased  in  activity  from  the  earliest  times  until  now.  The 
other,  to  which  Mr.  Lyell  and  his  followers  belong,  believes  that  these 
agencies  have  acted  much  as  they  do  now  through  all  time  ;  that  there 
has  been  no  progressive  change  of  any  kind,  neither  in  the  earth  nor 
its   inhabitants.     Now,  it  seems  to  me  that  it  can  be  proved,  or  at 

•  This  amazing  diflference  in  favor  of  a  smaller  river  is  duo  to  the  fact  that  the  Ganpos, 
beinj^  a  tropical  river,  the  rains  all  fall  during  six  months,  and  are  therefore  very  heavy.  The 
warning  of  the  soil  and  resulting  sediment  are  necessarily  in  proportion.  The  mountainous 
country  in  which  the  Ganges  takes  its  rise  contributes  also  to  the  same  resMVV. 
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least  rendered  extremely  probable,  that  neither  of  these  theorists  is 
in  the  right;  that,  in  fact,  while  the  igneous  agencies  have  been  de- 
creasing in  activity,  the  aqueous  have  been  constantly  increasing  in 
the  same  proportion.  As  I  believe  I  differ  from  all  other  geologist*  in 
my  views  on  this  point_,  I  deem  it  important  to  go  a  little  more  fully 
into  this  subject. 

It  is  generally  admitted  by  geologists,  and  indeed  there  is  good  and 
substantial  evidence  of  the  fact,  that  the  earth  has  been  gradually  cool- 
ing throughout  all  geological  history  from  an  original  very  high  tem- 
perature. We  have  also,  as  I  believe  most  geologists  will  admit,  good 
and  substantial  evidence  that  the  land  has  constantly  increased  both 
in  extent  and  in  elevation  with  the  course  of  time,  while  the  ocean  has 
as  constantly  decreased  in  extent  in  the  same  proportion.  In  other 
words,  these  two  elements,  land  and  water,  have  been,  as  it  were, 
gradually  differentiated.  Admit  these  two  points  and  all  the  rest 
logically  follow. 

The  activity  of  igneous  agencies  depends  upon  the  internal  temper- 
ature of  the  earth.  As  this  has  constantly  decreased  the  igneous 
agencies  have  also  decreased  in  energy  in  the  same  proportion.  The 
aqueous  agencies,  on  the  other  hand,  are  the  result  of  currents  of  air 
and  water  upon  the  surface  of  the  earth  ;  and  the  rapidity  of  these 
currents  depends,  not  upon  the  mean  surface  temperature,  but  upon 
the  difference  of  temperature  in  different  parts  of  the  surface;  i.  e., 
between  pole  and  equator  or  between  land  and  water.  It  only  remains 
to  prove,  then,  that  this  difference  of  temperature  has  been  constantly 
increasing  with  the  course  of  time. 

Land,  as  is  well  known,  is  both  a  better  absorber  and  a  better  radi- 
ator of  heat  than  water  ;  i,  e.,  will  both  heat  faster  and  cool  faster 
under  given  circumstances  than  water.  A  globe  of  land  would  be  both 
hotter  at  the  equator  and  colder  at  the  poles  than  a  globe  covered  with 
water  and  exposed  to  the  same  influences.  Although  the  mean  tem- 
perature would  be  nearly  the  same  in  the  two  cases,  the  difference  of 
temperature  would  be  much  greater  in  the  former  than  in  the  latter. 
It  follows,  therefore,  that  as  the  extent  of  land  increased  and  that  of 
the  ocean  decreased  with  the  course  of  time  the  difference  of  tempera- 
ture between  pole  and  equator  must  h  ave  increased  in  the  same  proportion. 
The  gradual  decrease  of  the  mean  temperature  would  evidently  contri- 
bute to  the  same  result;  for  it  is  evident  that  with  a  higher  mean  temper- 
ature a  larger  portion  of  water  would  exist  in  the  form  of  vapor.  This 
excessive  vapor  would  rise  into  the  atmosphere  and  become  condensed 
into  universal  clouds,  mist  or  fogs,  but  seldom,  and  to  a  very  limited  ex- 
tent, in  the  earlier  periods  of  the  earth's  history,  into  rain,  because,  as 
yet,  there  were  neither  extensive  high  land  nor  cool  currents  sufficient 
for  extensive  precipitation.  Thus  would  result  a  thick,  murky  atmo- 
sphere, enveloping  the  whole  earth.  The  necessary  effect  of  this  would 
be  still  further  to  prevent  absorption  of  heat  at  the  equator  and  radiation 
at  the  poles,  and  thus  to  produce  still  greater  uniformity  of  climate. 
In  the  earliest  geological  periods,  therei'ore,  when  the  surface  temper- 
ature, from  internal  causes,  was  very  great,  and  the  ocean  almost  uni- 
versal, the  difference  of  temperature  between  pole  and  equator  was 
reduced  to  a  minimum.     In  such  a  condition  of  things  it  is  evident 
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that  the  exchange  hetween  pole  and  equator  currents  of  the  aqueous 
and  aerial  ocean  must  have  been  not  only  very  sluggish  but  perfectly 
regular  northeast  and  southwest  currents  in  the  northern  hemi- 
sphere, and  northwest  and  southeast  currents  in  the  southern.  In 
proportion  as  the  earth  cooled  the  diversity  of  temperature  between 
pole  and  equator  became  greater  and  the  exchange  more  rapid.  In 
the  meantime  the  gradual  increase  in  the  extent  and  elevation  of  con- 
tinents would  introduce  still  greater  diversity.  The  regular  oceanic 
currents,  by  impinging  upon  the  continents,  are  reflected  in  various 
directions,  increasing  still  further  the  diversity  of  climate.  Currents 
of  the  air,  too,  are  no  longer  only  trade  winds,  but  also  monsoons,  land 
and  sea  breezes,  &c.  These  various  currents,  mingling  and  contend- 
ing, produce  the  infinitely  varying  winds  of  the  present  epoch.  But 
the  most  important  current  we  have  not  yet  spoken  of.  Land  and  sea 
may  be  considered  the  two  poles  of  a  circulating  apparatus ;  water 
rises  in  the  form  of  vapor  at  one  pole,  passes  over  through  the  atmo- 
sphere, and  is  condensed  on  the  other  in  the  form  of  rain,  and  so  back 
by  the  rivers  to  the  ocean.  The  more  rapid  the  condensation  the  more 
rapid  the  evaporation  and  the  more  rapid  the  circulation.  Within 
certain  limits,  (i.  e.,  until  the  land  is  sufficient  to  condense  all  the  water 
evaporated  from  the  ocean,)  the  amount  of  evaporation  and  condensa- 
tion is  in  proportion  to  the  extent  and  elevation  of  the  continents. 
It  is  evident,  then,  that  in  the  earlier  periods  of  the  earth's  history, 
when  the  ocean  was  almost  universal,  although  the  air  was  saturated 
with  moisture,  there  was  comparatively  litfle  rain  ;  and  that  just  in 
proportion  as  the  continents  increased  in  extent  and  elevation,  evapor- 
ation, and  condensation  would  increase  in  the  same  proportion.  It  is 
impossible  to  resist  the  conclusion,  then,  that  from  the  earliest  periods 
until  now  there  has  been  a  constant  increase  in  activity  and  variety  of 
currents  of  ocean  and  atmosphere  ;  of  wind  and  rain  ;  of  cloud  and 
sunshine ;  of  fountains  and  rivers  ;  in  fact  of  all  that  constitutes  the 
life,  variety,  and  beauty  of  our  beloved  earth. 

Thus  it  appears  that  at  first  igneous  predominated  over  aqueous  agen- 
cies. It  was  this  very  predominance  which  caused  uncompensated,  pro- 
gressive change — development  of  the  earth  as  a  whole ;  for  perfect 
balance  is  incompatible  with  developement.  But  gradually  aqueous 
agencies  increased  in  energy;  the  antagonistic  forces  approached  a 
balance  as  the  earth  approached  maturity,  until  at  present  the  balance 
may  possibly  be  complete. 

In  all  I  have  said  1  have  had  in  view,  of  course,  only  the  ordinary 
regular  operation  of  aqueous  agencies,  or  what  Mr.  Lyell  calls  '^  causes 
now  in  operation."  I  say  of  course,  because  the  extraordinary,  irregu- 
lar operation  of  these  agencies,  such  as  are  called  ^^  debacles,**  &c.,  are 
too  uncertain  and  hypothetical,  not  to  say  improbable,  to  form  the 
basis  of  any  reasoning  whatever.     I  repeat,  then,  that  during  the  coal 

Eeriod  the  ordinary  operation  of  aqueous  or  degrading  agencies  must 
ave  been  more  slow  than  at  present.  The  accumulation  of  a  certain 
amount  of  material  in  a  river  delta,  other  things  being  equal,  would 
require  a  longer  time  than  now. 
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CLIMATE  OF  THE  COAL  PERIOD. 

It  is  probable,  from  what  evidence  we  have  on  this  subject,  that 
the  climate  of  the  coal  period  was  characterized  by  greater  warmth, 
greater  humidity,  and  greater  uniformity  than  now  obtains,  and  that 
the  air  was  more  highly  charged  with  carbonic  acid.  Of  the  greater 
warmth  of  the  climate  we  have  evidence  in  the  astonishing  luxuriance 
and  universal  tropical  character  of  the  vegetation  of  the  period.  One 
of  the  most  marked  peculiarities  of  the  flora  of  coal  everywhere  is  the 
great  relative  abundance  of  ferns  and  fern  allies.  In  the  present  flora 
of  Great  Britain  the  ratio  of  ferns  to  flowering  plants  is  about  1  to  35, 
while  in  the  coal  flora  of  the  same  country  nearly  one-half  of  all  the 
known  plants  are  ferns.  In  the  American  coal  flora  the  ))roportion 
of  ferns  is  said  to  be  still  greater.  That  this  abundance  of  ferns  indi- 
cales  a  tropical  climate  is  shown  by  the  fact  that  in  the  existing  flora, 
out  of  about  1,500  known  species  of  ferns,  1,200  are  confined  to  the 
tropics,,  and  as  we  pass  from  the  equator  towards  the  poles  the  propor- 
tion of  ferns,  steadily  diminishes.  The  same  may  be  said  with  refer- 
ence to  the  club-mosses.  It  is  worthy  of  remark,  too,  that  although 
conifers  are  abundant  now  all  over  the  earth's  surface,  still  those  most 
nearly  allied  to  the  conifers  of  the  coal — such,  for  instance,  as  the 
araucaria  and  salisburia  of  the  present  day — are  found  only  in  tropical 
regions.  Now,  during  the  coal  period,  this  tropical  vegetation  extended 
as  far  as  75°  north  latitude.  Tree  ferns  and  gigantic  club-mosses 
covered  the  spot  now  occupied  by  the  Mellville  island.  The  evidence 
of  remarkable  humidity  is  no  less  satisfactory,  for  it  is  only  in  warm, 
moist  climates  that  ferns  and  club-mosses  grow  in  the  greatest  abun- 
dance and  luxuriance.  On  some  islands  in  the  tropics  and  in  the 
south  seas  the  abundance  of  ferns  even  approaches  that  of  the  coal 
flora.  In  fact,  as  a  condition  of  the  growth  of  these  plants,  moisture 
seems  even  more  necessary  than  heat. 

It  has  been  objected  to  the  greater  heat  of  the  climate^  that  coal  was 
evidently  formed  by  accumulation  of  carbonaceous  matter  in  situ  as 
now  in  peat  bogs,  and  that  peat  bogs  are  found  only  in  cool  climates. 
The  answer  to  this  objection  is  not  difficult.  It  is  not  the  heat 
immediately,  but  the  resulting  capacity  for  moisture^  or,  in  common 
language,  dryness  of  the  air  of  the  tropics,  which  under  ordinary  cir- 
cumstances prevents  the  preservation  of  carbon.  The  air  is  not  so 
constantly  at  or  near  the  point  of  saturation.  Fogs,  and  mists,  and 
clouds  are  not  so  constant  as  in  cooler  climates.  But  we  have  sup- 
posed greater  humidity  as  well  as  heat  during  the  coal  period.  Under 
these  circumstances,  there  is  no  reason  why  peat  should  not  accumu- 
late. We  see  proof  of  this  in  the  peat  swamps  at  the  mouth  of  the 
Mississippi.  Here  we  find  peat  accumulating  in  great  abundance  in 
a  climate  which  is  yet  very  warm  ;  and  we  have  already  seen  that  it 
is  in  such  peat  swamps,  rather  than  in  the  bogs  of  cooler  climates, 
that  we  are  to  look  for  analogies  with  the  peaty  accumulations  of  the 
coal  period.  The  enormous  extent  of  thepe  peat  swamps  becomes  in  its 
turn  an  additional  proof  of  the  great  humidity  of  the  climate. 

The  uniformity  of  climate — i.  e.  the  comparatively  equable  distri- 
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bution  of  heat  and  moisture  on  the  surface  of  the  earth  during  the 
coal  period — is  evidenced  by  the  remarkable  uniformity  of  the  flora. 
The  general  character  of  the  coal  flora  was  very  much  the  same  in  every 
portion  of  the  earth's  surface,  and  in  many  cases  even  the  same  species 
are  found  in  the  most  distant  countries.  Thus  many  identical  species 
have  been  found  in  Europe,  United  States,  New  Holland  and  Mell- 
ville  island,  countries  the  existing  flora  of  which  difler  entirely.  Now, 
although  I  cannot  accede  to  the  doctrine  that  diversity  of  climate  is 
the  physical  cause  of  diversity  of  fauna  and  flora,  yet,  whether  we  con- 
sider the  physical  or  the  flnal  cause,  the  result  would  evidently  be  the 
same,  viz :  the  perfect  harmony  between  the  climate  and  the  fauna 
and  flora,  the  perfect  adaptation  of  the  one  to  the  other. 

That  the  atmosphere  was  highly  charged  with  carbonic  acid  is  ren- 
dered probable  by  the  astonishing  luxuriance  of  the  vegetation  of  the 
period.  Some  experiments  recently  made  by  Mr.  Gladstone  seem  to  show 
that  up  to  a  certain  limit  the  growth  of  ferns  is  rendered  more  rapid  by 
the  addition  of  carbonic  acid  to  the  atmosphere  ih  which  they  grow. 
This  probably  becomes  a  certainty,  when  we  reflect  upon  the  enormous 
amount  of  carbon  contained  in  the  coal  deposits,  all  of  which  must 
have  been  extracted  from  the  atmosphere.  It  has  been  estimated  that 
**all  the  forests  of  the  United  States  gathered  into  one  heap  would 
fail  to  furnish  materials  of  a  single  coal  seam  equal  to  that  of  Pitts- 
burg." Again,  that  '^  that  there  is  laid  up  in  the  earth,  in  the  form 
of  coal,  six  times  as  much  carbon  as  now  exists  in  the  atmosphere.  If 
it  was  all  returned  to  the  air,  there  would  be  seven  times  as  much 
carbonic  acid  in  the  atmosphere  as  at  present." 

Cause  of  the  dim'ate  of  the  coal, — Much  speculative  ingenuity  has 
been  exhausted  to  little  eflect  in  attempts  to  account  for  the  remark- 
able climate  of  this  period.  We  find  here  the  same  looseness  of  rea- 
soning unfortunately  so  common  among  geologists  when  dealing  with 
physical  subjects.  The  subject  of  most  of  this  speculation  has  been 
the  cause  of  the  supposed  greater  heat  of  the  climate.  There  are  two 
principal  methods  of  accounting  for  it.  The  first  and  most  obvious 
mode  is  by  means  of  the  commonly  received  hypothesis  that  the  earth 
has  cooled  down  to  its  present  temperature  from  an  original  state  of 
incandescence.  But  although  there  is  much  independent  evidence  of 
this  original  condition — and  we  think  it  extremely  probable,  therefore, 
that  the  heat  of  the  coal  period  was  due,  at  least  in  part,  to  this  cause — 
yet,  as  Hopkins  has  shown,  (Geol.  Jour.,  1853,)  there  are  strong  ob- 
jections to  this  as  the  only  cause.  We  have  already  said  that  the 
surface  temperature  of  the  earth  is  due  partly  to  internal  and  partly  to 
external  causes.  At  present  the  surface  temperature  from  internal 
causes  has  become  almost  nothing,  i.  e.  only  one-twentieth  of  a  degree 
Fahrenheit.  The  increase  of  temperature  below  the  surface  is  about 
1^  to  sixty  feet.  Now,  if  we  supposed  the  surface  temperature  from 
this  cause  to  be  increased  even  to  1°,  the  increase  for  every  pixty  feet 
of  depth  would  be  20°.  An  increase  of  10°  surface  temperature  would 
make  200°  increase  of  temperature  for  every  sixty  feet.  The  springs, 
except  the  most  superficial,  would  all  be  boiling.  Now,  it  will  be 
recollected  that  the  winter  temperature  of  Mellville,  where  coal  is 
lound  abundantly,  is  — 20°  Fahrenheit.     It  would,  therefore^ take  u^ex 
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100°  additional  of  surface  temperature  to  raise  this  to  tropical  heat. 
This  would  necessitate  a  temperature  of  2,000°  at  the  depth  of  sixty 
feet,  a  condition  of  things,  it  would  seem,  utterly  incompatible  with 
the  existence  of  luxuriant  vegetation  on  the  surface. 

The  second  mode  of  accounting  for  it  is  by  means  of  distribution  of 
land  and  water  upon  the  earth's  surface.  Land,  as  compared  with 
water,  is  both  a  better  absorber  and  better  radiator  of  heat,  i.  c,  will 
both  heat  faster  under  the  influence  of  a  source  of  heat,  as  the  sun, 
and  cool  faster  when  that  source  is  withdrawn.  This  is  familiarly 
illustrated  by  land  and  sea  breezes.  Again :  the  earth  at  the  equator 
receives  more  heat  from  the  sun  than  it  radiates,  while  at  the  poles, 
on  the  contrary,  it  radiates  more  than  it  receives  from  the  sun,  the 
overplus  in  both  cases  being  balanced  by  the  currents  of  ocean  and 
atmosphere.  If  these  currents  could  be  prevented,  the  equator,  for  a 
time,  would  get  progressively  warmer,  and  the  poles  progressively 
colder.  We  may  evidently,  then,  look  upon  the  earth  as  a  body  heat- 
ing at  the  equator  and  cooling  at  the  poles.  Now,  when  we  recollect 
the  great  absorbing  and  radiating  power  of  land,  as  compared  with 
water,  it  is  easy  to  see  that  the  mean  temperature  of  the  earth's  surface 
may  be  materially  aflected  by  the  distribution  of  these  elements  with 
reference  to  the  two  points  in  question.  For  instance,  if  the  water  be 
all  collected  in  a  belt  about  the  equator,  and  the  poles  be  occupied 
entirely  by  land,  we  would  have  the  conditions  most  unfavorable  for 
heating  at  the  equator  and  most  favorable  for  cooling  at  the  poles. 
The  result  would  be  a  considerable  lowering  of  the  mean  temperature. 
If,  on  the  contrary,  the  waters  be  gathered  into  polar  oceans,  leaving 
an  equatorial  belt  of  land,  the  conditions  would  be  most  favorable  for 
heating  at  the  equator  and  most  unfavorable  for  cooling  at  the  poles, 
and  the  mean  temperature  would  consequently  rise.  It  is  estimated 
that  these  two  extreme  conditions  would  bring  down  the  mean  tem- 
perature to  32°,  or  raise  it  to  tropical  heat.  It  is  not  to  be  supposed 
that  such  extreme  conditions  ever  existed  ;  but  any  approximation  to 
such  conditions — for  instance,  a  decided  predominance  of  land  towards 
the  equator  or  poles — would  produce  the  same  effects  to  a  corresponding 
degree.  Now,  it  is  possible  that  the  greater  heat  of  the  coal  period 
may  be  due  to  some  such  distribution  of  land  and  water. 

The  fatal  objection  to  this  explanation  is  that  we  find  no  coal  in 
tropical  regions.  As  every  coal  field  presupposes  a  large  river,  and 
therefore  a  considerable  extent  of  land,  the  distribution  of  coal  may 
be  looked  upon  as  in  a  general  way  indicative  of  the  distribution  of 
land  during  the  period.  It  would  seem  from  this  that  the  larger 
bodies  of  land  existed  in  temperate  and  arctic  rather  than  in  tropical 
regions. 

But  if  it  is  impossible  by  distribution  of  land  and  water  to  account 
for  the  greater  mean  temperature,  it  is  at  least  easy  in  this  way  to 
account  for  the  greater  humidity  and  uniformity  of  dimate  which  we 
have  found  equally  to  characterize  this  period.  I  have  already  alluded 
to  the  fact  that  the  pala30zoic  seas  were  probably  very  wide  and  the 
land  correspondingly  small  in  extent  and  low,  and  that  such  a  condi- 
tion of  things,  on  account  of  the  very  limited  condensation  and  pre- 
cipitation  of  vapor,  would  produce  a  very  humid  dimaie.     Now,  water 
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being  both  a  bad  absorber  and  bad  radiator  of  heat^  both  heating  very 
slowly  and  cooling  very  slowly,  it  is  evident  that  a  great  predominance 
of  that  element  would  produce,  also,  a  very  uniform  climate.  The 
diflFerence  of  temperature  between  pole  and  equator,  and  between  winter 
and  summer,  would  be  less  than  at  present. 

Some  geologists  think,  with  Mr.  Lyell,  that  this  uniformity  and 
humidity  of  climate  is  sufficient  to  account  for  the  coal  vegetation 
without  the  necessity  of  a  higher  mean  temperature  than  now  exists. 
If  the  present  mean  temperature  was  distributed  more  equably  both 
over  the  earth  surface  and  over  the  year,  the  eflFect  would  be  to  pro- 
duce cooler  equator,  it  is  true,  but  also  much  warmer  high  latitudes, 
and  particularly  the  winters  of  high  latitudes  would  be  much  less 
severe.  The  evidence  is,  however,  it  seems  to  me,  in  favor  of  some 
elevation  of  the  m^an  temperature  also.  It  is  difficult  to  conceive  how 
any  uniformity  of  distribution  of  the  present  mean  temperature,  such 
as  would  be  produced  by  the  predominance  of  water,  could  raise  the 
winter  temperature  of  Mellville  island  to  the  point  necessary  for  the 
luxuriant  growth  of  tree  ferns.  Some  increase  of  temperature  from 
internal  cause  seems  to  be  necessary.  I  suppose,  therefore,  that  if  the 
temperature  of  the  earth  from  internal  causes  was  slightly  elevated, 
say  10^,  so  that  the  mean  temperature  from  60°  should  become  70°, 
and  then  this  mean  temperature  distributed  over  the  earth  surface  as 
uniformly  as  possible,  by  means  of  a  wide  extent  of  ocean,  we  should 
have  all  the  conditions  necessary  to  produce  the  phenomena  of  coal 
vegetation.  It  will  be  recollected,  too,  that  we  have  much  indepen- 
dent evidence  of  the  cooling  of  the  earth  from  an  original  very  high 
temperature. 

With  reference  to  the  highly  carbonated  condition  of  the  atmo- 
sphere, we  may  suppose  this  to  be  the  result  of  the  greater  activity 
of  carbonic  acid  producing  causes,  or  else  we  may  refer  it  to  the 
original  constitution  of  the  air — the  natural  process  by  which  car- 
bonic acid  is  given  to  the  air,  decomposition,  combustion,  respiration 
of  animals,  and  volcanoes,  carbonated  springs,  &c.  It  will  be  admitted 
by  all  that  the  first  three  may  be  neglected,  since  they  return  to  the 
air  only  what  had  been  previously  taken  from  it.  The  carbonic  acid 
supplied  to  the  air  by  volcanoes  and  carbonated  springs,  according  to 
Bischoff,  is  so  inconsiderable  that,  unless  we  suppose  these  sources 
much  more  active  than  aow,  it  would  take  millions  of  years  to  afiect 
materially  the  constitution  of  the  air.  But  even  this  refuge  is  taken 
away,  when  we  recollect  that  volcanoes  and  springs  derive  their  car- 
bonic acid  from  carbonates,  and  chiefly  from  carbonate  of  lime,  or  com- 
mon limestone.  But  limestones,  according  to  the  testimony  of  all  who 
have  carefully  studied  them,  and  particularly  according  to  the  recent 
microscopic  observations  of  Sorby,  are  entirely  of  animal  origin,  t.  e. 
entirely  made  up  of  broken  fragments  of  shells,  corals,  crinoids^  some- 
times recognizable  under  the  microscope,  sometimes  reduced  to  impal- 
pable powder.  This  carbonate  of  lime  is  evidently  derived  from 
sea-water.  Whence,  then,  does  sea-water  derive  its  carbonate  of  lime? 
The  lime  is  derived,  beyond  doubt,  from  igneous  rocks,  the  carbonic 
acid  probably  from  the  atmosphere,  through  the  animal  and  vegetable 
kingdoms,  since  lime  exists  in  igneous  rocks  not  as  a  carbowi^t^  \^>^  ^^ 
10  s 
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a  silicate.  It  would  seem  to  follow,  then,  that  springs  and  volcanoea, 
also,  only  return  to  the  atmosphere  what  had  been  previously  taken 
from  it.  The  only  difference  between  these  sources  and  the  three  first 
is,  that  while  decomposition,  combustion,  and  respiration  return  to 
the  air  what  had  been  taken  from  it  but  a  little  while  before ,  springs 
and  volcanoes  return  to  the  air  what  had  been  taken  from  it  during 
some  previous  geological  epoch.  Thus  the  atmosphere  becomes  the 
great  original  source  of  all  the  carbonic  acid  in  the  world. 

But  whatever  be  the  cause  of  the  excess  of  carbonic  acid  in  the  at- 
mosphere during  the  coal  period,  we  cannot  fail  to  see  an  evident  and 
beneficent  design  in  its  removal.  Carbonic  acid,  as  is  well  known,  is 
as  poisonous  to  animals  as  it  is  nourishing  to  plants.  Previous  to  the 
coal  period  there  lived  none  but  aquatic  animals  of  low  order.  These, 
on  account  of  low  vitality,  sluggish  circulation,  and  little  necessity 
for  rapid  and  constant  oxygenation  of  the  blood,  have  great  endurance 
of  carbopic  acid.  But  now  the  earth  was  prepared  to  receive  air- 
breathing  animals,  the  atmosphere  must  be  purified  for  the  purpose. 
This  was  accomplished  by  the  astonishing  vegetation  of  the  coal  period. 
But  observe,  and  never  cease  to  admire  and  wonder,  that  the  self-same 
providential  act  which  purified  the  atmosphere  and  rendered  the  earth 
a  fit  habitation  for  reptiles  and  birds,  had  reference  also  to  the  coming 
of  man  countless  ages  after,  and  laid  up  materials  for  his  use.  In  the 
carbon  thus  silently  extracted  from  the  atmosphere  was  buried  a  me- 
chanical energy  which,  after  a  sleep  of  millions  of  years,  was  to  rise 
again  as  the  great  physical  regenerator  of  the  human  race. 

ORmiN  OP  COAL. 

It  is  now  universally  admitted  among  geologists  that  coal  is  entirely 
of  vegetable  origin.  There  was  a  time,  however,  and  that  not  many 
years  ago,  when  the  vegetable  or  mineral  origin  of  coal  was  a  ques- 
tion warmly  contested  by  the  best  geologists  ;  but  its  vegetable  char- 
acter is  now  so  firmly  established  and  so  universally  admitted  that 
the  history  of  the  controversy  has  lost  its  interest.  I  will  not,  there- 
fore, tire  you  with  its  details,  but  proceed  to  state  the  evidence  upon 
which  the  universal  belief  is  founded. 

First,  then,  the  enormous  profusion  of  fossil  plants,  in  the  form  of 
impressions  of  leaves,  trunks  and  branches  of  trees,  fruits,  &c.,  found 
in  immediate  connexion  with  a  coal  seam,  affords  strong  presumption 
in  its  favor.  In  the  second  place,  this  presumption  is  strengthened, 
and  becomes,  in  fact,  almost  certa-inty  in  the  case  of  trunks  of  trees 
retaining  their  external  conformation,  and  under  the  microscope  their 
internal  structure  even  to  the  minutest  sculpturing  upon  their  cell 
walls,  and  yet  turned  to  perfect  coal.  It  might  possibly  be  objected 
that  it  may  be  a  substitution  of  one  substance  for  another,  similar  to 
what  takes  place  in  petrification,  where  we  find,  also,  the  external 
conformation  and  internal  structure  perfectly  preserved,  but  the 
organic  matter  all  gone,  that  the  ancient  trunk  having  been  buried 
in  bituminous  matter  and  thoroughly  impregnated  therewith,  as 
particle  by  particle  the  woody  matter  was  removed  by  decomposition 
the  bituminous  matter  took  its  place,  and  thus  perfectly  imitated  its 
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structure.  But  this  objection  is  forever  set  aside,  whpn,  in  the  thiri 
place,  we  subject  even  the  most  structureless  coal  to  microscopic 
scrutiny.  The  distinguished  American  microscopist,  Professor  Bailey, 
of  West  Point,  has  been  able  to  detect  the  unmistakable  evidences  of 
vegetable  structure  even  in  the  hardest  anthracite.  In  fact  it  may  be 
affirmed  that  there  is  no  coal  which,  under  careful  examination,  will 
not  reveal  a  vegetable  structure. 

Again :  All  the  stages  of  gradation  between  perfect  wood  and  per- 
fect coal  may  be  traced  with  the  greatest  certainty.  We  fiud  the  first 
stage  of  this  process  in  the  blackened  semi-bituminized  logs  of  our 
peat  bogs  and  deltas  of  the  present  epoch.  The  next  stage  we  find  in 
the  lignites  or  brown  coal  of  the  tertiary  period  ;  the  next  the  highly 
bituminous  coal  of  the  oolite  ;  then  the  coals  of  the  true  carboniferous  ; 
and  lastly,  the  anthracites  of  the  same  and  lower  strata.  Thus  we 
may  trace  the  whole  embryology  of  coal  from  its  immature  to  its  most 
perfect  condition — may  trace  and  identify  all  the  intermediate  links 
of  the  chain  of  conditions  of  which  wood  and  coal  form  the  extreme 
limits.  But  not  only  in  external  form  and  appearance,  but  also  in 
chemical  composition  we  can  trace  these  several  stages.  Wood  con- 
sists of  carbon,  hydrogen,  and  oxygen  ;  coal  consists  of  the  same  ele- 
ments but  in  different  proportions.  In  coal  the  proportion  of  carbon 
is  greater  and  of  oxygen  and  hydrogen  less  than  in  wood.  Now,  if 
we  compare  the  chemical  composition  of  wood,  peat,  lignite,  bitumin- 
ous coal  and  anthracite,  we  find  a  progressive  decrease  in  the  propor- 
tion of  oxygen  and  hydrogen,  until,  in  anthracite,  we  find  the  carbon 
almost  pure,  and  absolutely  pure  in  graphite,  if  we  acknowledge  this 
as  of  similar  origin.  This  chemical  evidence  is,  it  seems  to  me,  abso- 
lutely demonstrative. 

Lastly,  direct  experiment  proves  that  peat,  which  we  know  to  be 
of  vegetable  origin,  may,  by  strong  pressure,  be  made  to  assume  the 
hardness,  the  density,  the  general  appearance,  and  all  the  useful  pro- 
perties of  coal. 

Assuming,  then,  the  vegetable  origin  of  coal  as  a  basis  of  argu- 
ment, we  will  proceed  to  speak  of,  and  to  account  for,  the  principal 
varieties  of  coal. 

All  coal  consists  of  two  parts,  the  one  combustible  the  other  in- 
combustible. It  is  easy  to  separate  these  from  one  another.  If  a 
piece  of  coal  is  thrown  into  the  fire  the  combustible  portion  passes 
away  in  the  form  of  gases,  the  incombustible  remains  behind  in  the 
form  of  ash.  Now,  the  relative  proportion  of  these  two  vary  infi- 
nitely in  different  coals.  We  have  every  stage  of  pjradation  between 
pure  shale  and  pure  coal,  between  pure  incombustible  and  almost  as 
pure  combustible.  In  the  purest  coal  the  amount  of  ash  is  only  1  to 
2  per  cent.;  others,  more  impure,  contain  5,  10,  20,  50  per  cent,  of 
ash.  At  this  point  coal  loses  the  property  of  ready  combustion,  and 
with  it  loses  also  the  name  of  coal  in  popular  language.  But  the 
geologist  recognizes  no  remarkable  change  at  this  particular  point — 
no  scientific  reason  why  the  name  should  change  from  coal  to  shale, 
as  there  is  no  corresponding  change  of  nature.  From  this  point, 
under  the  name  of  shaly  coal,  black  slate,  &c.,  the  amount  of  aak 
may  continue  to  increase  and  the  amount  of  comb\i^\,\\i\^  \si^\Xftx  \^ 
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decrease,  until,  in  pure  shale  or  slate,  the  whole  becomes  incom- 
bustible. 

Now,  wood  consists  also  of  combustible  matter  and  ash,  but  the 
amount  of  ash  in  wood  is  much  less  than  in  coal — the  wood  of  elm 
contains  about  2  per  cent.;  willow,  ^  half  per  cent.;  beech,  J  per  cent.; 
oak  and  pine  about  J  per  cent.  The  leaves  and  bark  of  trees,  how- 
ever, contain  much  more  than  this.  The  fully  matured  leaves  of  the 
beech,  willow,  and  elm  contain,  severally,  6.6^  8,  and  11  percent,  of 
ash.  It  is  probable,  then,  that  2  to  3  per  cent,  is  a  fair  average  of 
the  per  centage  of  ash  in  dry  vegetable  matter.  But  even  if  the  coal 
is  perfectly  pure,  that  is,  formed  of  vegetable  matter  without  foreign 
admixture,  we  should  find  a  higher  proportion  of  ash  than  in  the 
wood  from  which  it  was  formed,  for,  as  we  have  already  seen,  wood 
loses  hydrogen  and  oxygen  in  the  process  of  change  into  coal.  The 
weight  therefore  diminishes,  but  the  absolute  amount  of  ash  remains 
the  same,  and  consequently  the  relative  amount  increases.  We  may 
safely  say,  then,  that  if  coal  contains  not  more  than  5  per  cent,  of  ash 
it  may  be  considered  quite  pure;  but  if  it  contains  more  than  10  per 
cent,  it  is  probably  impure,  i.  e.,  mixed  with  foreign  matter.  This 
foreign  matter  being  evidently  the  mud  or  day  upon  which  the  carbo- 
naceous matter  was  originally  laid  down  or  by  which  it  was  after- 
wards covered.  Hence  we  find  the  purest  coal  in  the  largest  seams 
and  in  the  middle  portions  equally  removed  from  the  floor  and  roof. 
As  we  pass  towards  the  roof  of  a  seam  the  coal  passes  by  imperceptible 
degrees  into  black  slate,  which  is,  in  fact,  mud,  more  or  less  mixed 
witli  carbonaceous  matter. 

So  much  for  the  varieties  of  coal  depending  upon  purity  or  im- 
purity, upon  the  relative  proportion  of  earthy,  incombustible,  inorganic 
matter,  and  of  combustible  organic  matter. 

But,  aside  from  the  earthy  matter,  the  combustible  or  organic  matter 
of  coal  consists  of  two  proximate  elements  mechanically  mixed,  viz: 
carbon  and  bitumen ;  charcoal  is  nearly  pure  carbon ;  common  tar  or 
pitch  is  very  similar  both  in  chemical  composition  and  in  general  ap- 
pearance to  bitumen.  If,  then,  we  conceive  a  piece  of  charcoal,  care- 
fully burnt  so  that  the  vegetable  structure  is  perfectly  retained,  to  be 
thoroughly  impregnated  with  pitch  or  tar,  we  should  have  a  substance 
extremely  similar  to  common  coal.  These  two  ingredients  of  coal 
may  also  be  easily  separated  from  one  another.  This  is  constantly 
done  in  the  process  of  coking  and  in  the  manufacture  of  illuminating 
gas.  The  more  volatile  bitumen  is  driven  off  in  the  form  of  gas  or 
collects  in  the  pipes  as  coal  tar  and  the  carbon  remains  as  coke. 
Now,  the  relative  proportion  of  these  two  ingredients  also  vary  infi- 
nitely in  different  coals.  We  may  have  a  coal  of  pure  carbon,  or  a 
coal  of  pure  bitumen,  or  a  coal  containing  these  two  in  every  propor- 
tion. It  is  the  relative  proportion  of  these  which  give  rise  to  the 
principal  varieties  of  coal.  A  coal  of  pure  carbon  is  called  anthracite ; 
with  a  small  amount  of  bitumen,  say  10  to  20  per  cent.,  it  is  called 
dry  coals  or  semi-bituminous  coal ;  when  there  is  20  to  30  per  cent,  of 
bitumen  it  is  called  bituminous  or  coking  coal ;  when  the  per  centage 
is  above  this  and  the  coal  burns  with  a  strong  blaze  and  melta,  it  is 
called  fat  coals.     Besides  these  there  are  certain  varieties  depending 
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upon  hardness,  fracture,  &c.,  such,  for  instance,  as  cannel,  which  is  a 
highly  hituminous  coal,  but  very  hard,  compact,  fine-grained,  and 
remarkably  free  from  vegetable  structure  ;  splint  coal,  &c. 

There  are  at  least  three  possible  methods  of  accounting  for  these 
varieties.  1st.  The  cause  may  have  existed  before  the  coal  was  laid 
down,  in  the  nature  of  the  wood  of  which  the  coals  were  formed. 
2d.  The  cause  may  be  sought  for  in  the  changes  through  which  the 
vegetable  matter  passed  in  the  process  of  becoming  coal.  3d.  We 
may  find  it  in  changes  to  which  the  coal  was  subjected  after  it  became 
coal. 

First.  It  is  possible  that  the  kind  of  wood  may  in  some  degree  de- 
termine the  variety  of  coal,  as,  for  instance,  the  accumulation  of  pines 
and  other  resinous  wood  may  have  given  rise  to  the  fat  coals,  while 
the  non-resinous  woods  to  the  drier  coals.  This,  I  say,  is  possible, 
particularly  as  we  know  that  coniferous  trees  grew  in  considerable 
abundance  during  the  coal  period  ;  but  it  seems  very  improbable  as  a 
general  explanation. 

Second.  We  have  already  remarked  that  wood  consists,  chemically, 
of  carbon,  hydrogen,  oxygen,  and  a  small  quantity  of  nitrogen,  which 
may  be  neglected ;  and  that  pit  coal  consists  of  the  same  chemical 
elements,  only  in  different  proportions,  the  carbon  being  in  excess. 
It  is  obvious,  then,  that  in  the  fermentation  process  by  which  wood 
is  changed  into  coal  a  portion  of  the  gases,  hydrogen  and  oxygen, 
escapes.  The  amount  which  thus  escapes  determines  the  variety  of  coal. 

The  composition  of  wood  is  variously  stated  by  chemists  ;  in  fact  it 
is  not  a  definite  compound,  but  consists  of  the  mixture  of  several 
proximate  principles.  It  therefore  varies  much,  according  to  the  rela- 
tive abundance  of  these  principles,  such  as  starch,  sugar,  cellulose, 
lignire ;  in  other  words,  according  to  the  kind  or  even  the  age  of  the 
wood.  For  the  harder  kinds  of  wood,  such  as  the  oak,  Liebeg  gives 
the  formula,  Cgg  H^j  Ojj.  For  softer  kinds  of  wood,  and  par- 
ticularly for  succulent  vegetable  substances,  the  proportion  of  carbon 
is  not  so  great.  Whether,  however,  the  formula  which  I  have 
adopted  be  correct  for  the  plants  of  the  coal,  or  not,  would  not  affect 
the  general  correctness  of  the  reasoning  upon  which  my  conclusions 
are  based.  The  composition  of  bitumen  varies  also  very  much,  and 
for  the  same  reason,  viz  :  that  it  is  composed  of  several  proximate 
principles  variously  mixed.  It  is  generally  given  as  C20  ^i6>  ^^^ 
a  variable  but  small  amount  of  oxygen,  from  2  to  4.  The  composition 
of  cannel  coal  is  given  by  Regnault  as  C24  H^g  0^. 

Wood =  C3e  H23  0,, 

Bitumen....  =  Cjo  Hie  O2 
Cannel  coal  =  C^^  H,3  0^ 

It  will  be  seen  that  the  proportion  of  carbon  is  greatest  in  coal  and 
least  in  bitumen,  but  that 'the  most  striking  difference  between  these 
substances  and  wood  is  the  almost  entire  want  of  oxygen.  Now,  ac- 
cording to  Liebeg,  wood  in  the  process  of  decay  in  the  open  air  forms 
carbonic  acid  (C  0^)  and  water  (II  0,)  and  the  carbonic  acid  is 
formed  by  the  union  of  the  carbon  with  the  oxygen  of  the  wood,  while 
the  water  is  formed  by  the  union  of  the  hydrogen  oi  tVv^  \^Qy<^^  V\NJol 
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the  oxygen  of  the  air.  As  in  the  formation  of  carbonic  acid,  oxygen 
is  consumed  faster  than  the  carbon  ;  if  the  decay  goes  on  the  residue 
will  be  at  least  pure  carbon. 

Wood =  Cge  H,3  0„ 

Deduct  C  Oa  +  H  (the  H  unites  with  0  of  air)  ==  Cg^  H^^  0^^  =  partly  decayed. 
Deduct  6  (COJ  (=  C^  O^^^)  +  ^^  ^ =  C30  H^o  ^10  =  further  decayed. 

But  if  decomposition  take  place  out  of  contact,  or  with  limited  sup- 
ply of  air,  the  process  is  more  complex.  The  carbon,  hydrogen,  and 
oxygen  combine  with  one  another  in  various  proportions,  and  the  pro- 
ducts of  decomposition  are :  carbonic  acid  (C  Oj,)  carburetted  hydro- 
gen (C  Hj  or  Cj  Hg,)  and  water  (H  0,^  and  thus  result  the  deadly 
choke-damp  (C  Oj)  and  the  dreaded  fire-damp  (C  Hj)  of  the  coal 
mines. 

Let  us  now  see  how,  according  to  this  theory,  the  different  varieties 
of  coal  may  be  formed. 

Wood    =     Cge  Has  0, 
Deduct  11  C  O2  =  Ci  1  O2  2        I  —    r     n      n 

Deduct  22  H  oxydized  by  the  air  J '  —     ^n  ^22  ^2« 


'25 


and  twenty-five  atoms  of  carbon  alone  remain  ;  and  this  is  the  com- 
postion  of  pure  anthracite.  Again  :  If  decomposition  takes  place  out 
of  contact  of  air,  bitumen  or  bituminous  coal  is  formed.     Thus — 

Wood =  Cge  H,,  0,, 

Deduct  9  C  O2  =   C9  O.^        ) 

Deduct  3  H  0    =         H3  0  3        V  =  Cj^  H  ,  O^j 

Deduct  3  C  H2  =   C3  He  )  

The  remainder  is  cannel  coal =  C24  H^g  0   j 

Again : 

Wood =  Cge   H,3    0,, 

and  if  from  this  we  deduct 


10  atoms  carbonic  acid  =Cio  O20?    n      tt       n 

3  atoms  defiant  gas    =  C  g  H  g  S    ~  ^^        ^  ^ 


0 


the  remainder  is  bitumen =  C20  H^^  0  2 

In  the  same  manner,  by  supposing  the  union  of  these  three  elements 
to  take  place  in  various  proportions,  under  circumstances  of  more  or 
less  imperfect  access  of  air,  we  may,  without  difficulty,  account  for  all 
the  different  varieties  of  coal. 

There  can  be  no  doubt,  it  seems  to  me,  that  bituminous  coal  is  ac- 
tually formed  by  this  play  of  affinities.  But  with  reference  to  the 
extremes  of  this  series,  viz:  anthracite  and  bitumen,  naptha,  &c,,  it 
seems  much  more  probable  that  these  have  been  the  result  of  an  after 
change^  the  last  of  the  three  possible  causes  with  which  we  started. 

In  the  third  place,  then,  we  have  many  reasons  for  believing  that 
bituminous  coal  is  really  the  normal  coal,  and  that  which  is  always 
formed  by  the  play  of  affinities,  of  which  we  have  spoken  above,  and 
that  anthracite  and  bitumen  are  the  result  of  the  action  of  igneous 
agency  upon  such  bituminous  coal. 
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We  have  already  said  that  bituminous  coal  may  he  considered  as  a 
mechanical  mixture  of  carbon  and  bitumen,  and  these  two  may  easily 
be  separated  by  heat.  Anthracite  is  the  residue  after  separation,  and 
bitumen  and  naptha  is  the  matter  separated  by  distillation  and  con- 
densed elsewhere.  As  in  the  gas  manufactories  we  find  bituminous 
coal  decomposed — a  part  remaining  behind  as  coke,  (pure  carbon,)  a 
part  passing  off  as  gas  and  a  part  collecting  in  pipes  as  coal  tar — so 
in  the  laboratory  of  Nature  coal  beds  subjected  to  heat  give  rise  to  the 
same  three  substances ;  anthracite  is  left  behind,  coal  gas  is  dis- 
charged into  the  atmosphere  and  bitumen  collects  in  subterranean 
pipes  and  gives  rise  to  naptha  and  bituminous  springs,  pitch  lakes, 
&c.  Thus,  the  enormous  lake  of  boiling  pitch  in  Trinidad  is,  proba- 
bly, in  connexion  with  coal  strata  below.  If  so,  such  coal  will  be  left 
in  the  condition  of  anthracite.  All  the  strata  of  the  earth  are  subject 
to  change  under  the  influence  of  heat :  limestones  become  marbles, 
clays  become  slate.     This  change  is  called  by  geologists  metamor- 

Shism.  Now,  the  proposition  is  that  anthracite  is  metamorphic  coal, 
'he  proofs  of  this  proposition  are  as  follows : 

In  the  first  place,  anthracite  is  never  found  except  in  regions  very 
much  disturbed  by  igneous  agency,  the  strata  highly  inclined,  contorted 
and  broken  ;  and  even  in  the  same  coal  field  the  coal  is  anthracite  or 
bituminous,  according  as  the  region  is  more  or  less  disturbed.  Thus, 
in  eastern  Pennsylvania,  where  the  coal  strata  are  very  much  con- 
torted and  sometimes  perpendicular,  (fig.  9,)  the  coal  is  all  anthra- 
cite ;  while  in  western  Pennsylvania,  where  the  strata  are  nearly 
horizontal,  the  coal  is  bituminous.  The  actual  transition  of  anthra- 
cite into  bituminous  coal  cannot  be  studied  with  advantage  in  Penn- 
sylvania, because  the  coal  strata  have  been  carried  away  to  such  an 
extent  that  only  outlying  patches  are  left ;  but  in  Wales  the  same 
seam  may  be  traced  from  the  bituminous  to  the  anthracite  condition  ; 
so  that  there  can  be  no  doubt  that,  in  this  case  at  least,  anthracite  is 
metamorphic  coal. 

Second.  Anthracite  is  never  found  except  in  metamorphic  rocks, 
and  conversely  all  coal  contained  in  metamorphic  strata  is  anthracite. 
This  universal  connexion  of  two  things  proves,  as  it  seems  to  me, 
beyond  doubt,  their  community  of  origin  ;  that  they  have  a  common 
cause.  Thus,  in  the  lowest  stratified  or  primary  rocks,  where  the 
rocks  are  altogether  metamorphic,  and  even  in  the  silurian,  where  a 
less  complete  metamorphism  is  almost  universal,  what  little  coal  is 
found  is  always  anthracite.  In  the  coal  measures  we  have  coal  both 
bituminous  and  anthracitic,  but  the  anthracite  always  in  altered  and 
the  bituminous  in  unaltered  rocks.  As  we  pass  upward  we  find 
anthracite  more  rare,  because  metamorphism  is  more  rare  and  local ; 
and  when  metamorphism  entirely  disappears  in  the  tertiary  rocks  we 
find  that  anthracite  disappears  also. 

Third.  Trap  dykes,  as  it  is  well  known,  are  formed  by  the  out- 
breaking and  outpouring  of  melted  rock  (lava)  forced  up  through 
the  superincumbent  stratified  rocks,  which  are  altered  and  rendered 
metamorphic  by  the  contact.  Now,  when  a  dyke  passes  through  coal 
strata  the  coal  is  always  thoroughly  coked  by  the  contact ;  that  is,  it 
is  changed  into  a  substance  identical  in  ctem\ca\  com^o^\\ACi\i  nr\S>ol 
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anthracite.  These  two  substances  are  doubtless  similar  in  their 
origin  as  well  as  in  chemical  composition,  the  great  difference  in  their 
density  being  due  only  to  the  pressure  under  which  the  change  took 
place.  Anthracite  is  produced  slowly  under  enormous  pressure,  while 
coke  is  produced  under  ordinary  atmospheric  pressure,  and  the  rapid 
disengagement  of  gas  renders  it  light  and  porous. 

THE  PLANTS  OF  THE  COAL — THEIR  STRUCTURE  AND  APPINITLES. 

Geology  is  the  latest  developed  among  the  sciences.  This  is  not  an 
accidental  phenomenon  in  the  history  of  human  intellectual  progress, 
but  one  absolutely  necessary,  and  the  cause  of  which  we  can  clearly 
trace.  The  great  divisions  of  science  in  the  order  of  their  complexity 
are  mathematics,  mechanical  sciences,  chemical  sciences,  organical 
sciences,  and  geology.  The  first  is  limited  to  ideas  of  number  and 
quantity  ;  the  second  comprises,  in  addition  to  the  preceding,  ideas  of 
force  ;  the  third,  in  addition,  ideas  of  chemical  aflSnity ;  the  fourth,  in 
addition  to  the  preceding,  ideas  of  life,  and  the  last,  in  addition  to 
all  the  preceding,  ideas  of  historic  development.  Now,  this  order  of 
increasing  complexity  has  necessitated  a  corresponding  order  of  devel- 
opment in  time.  It  is  impossible  that  mechanics  and  physics  should 
have  assumed  even  the  form  of  a  science  until  mathematics  was 
already  mature.  And  so  of  the  rest.  Together  they  form  a  column, 
of  which  mathematics  is  the  pediment  and  geology  the  capital ;  or, 
rather,  I  should  say,  a  magnificent  temple,  of  which  mathematics 
forms  the  solid  foundation  and  geology  the  heaven  pointing  spire;  the 
most  wonderful  and  perfect  work  which  human  genius  has  erected  in 
honor  of  Deity. 

It  is  evident,  therefore,  that  geology  was  compelled  to  await  the 
development  of  other  sciences.  She  could  not  come  forward  until  her 
time  was  fulfilled,  for  her  problems  are  the  most  complex  and  difficult 
which  are  to  be  found  in  the  whole  range  of  science.  It  is  evident, 
also,  that  the  geologist  must  be  thoroughly  accomplished  in  all  de- 
partments of  science.  He  must  be  thoroughly  grounded  in  mechanical 
and  physical  sciences,  or  how  shall  he  reason  successfully  on  the  up- 
heaval of  continents,  the  formation  of  mountain  chains,  the  dynamics 
of  earthquakes  and  volcanoes,  the  actions  of  currents,  &c.  He  must 
be  familiar  with  chemistry,  for  disintegration  and  consolidation  of 
rocks,  the  deposits  of  springs,  the  formation  of  coal,  are  chemical 
questions.  Still  more  necessary  to  him  is  an  acquaintance  with  organic 
science,  for  "the  organic  remains  are  the  Divine  hieroglyphs  in  which 
the  history  of  the  earth  is  recorded.  It  is  this  very  complexity,  this 
very  elevation  in  the  scale,  this  almost  universal  culture  required  of 
her  votaries,  which  constitutes  the  greatest  obstacle  in  the  way  of  real 
progress  in  this  science.  I  know  it  is  thought  by  many  that  geology 
is  an  easy  and  simple  science,  that  any  one,  by  industrious  collection 
of  fossils  and  persevering  exercise  of  memory,  may  be  a  good  geolo- 
gist ;  but  this  is  a  sad  and  very  pernicious  error.  In  so  vast  a  science 
collectors  of  materials  must  be  numerous,  but  the  philosophical  gen- 
cralizer  is  very  rare.  In  so  vast  an  edifice  the  fetchers  of  stone  and 
brick  and  mortar  are  innumerable,  but  heaps  of  brick  and  stone  and 
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mortar  do  not  constitute  a  temple ;  the  one  may  be  accumulated  by 
the  human  hand,  the  other  can  be  constructed  only  by  the  human 
mind,  and  in  this  case  only  by  genius  of  the  highest  order.  In  fact, 
a  master  builder  in  this  science  has  not  yet  lived.  No  man  has  yet 
been  able  to  sketch  the  outlines  of  this  noble  work  with  a  hand  so  firm 
and  decided  that  all  shall  labor  in  harmony  and  mutual  confidence, 
and  the  work  shall  thenceforward  proceed  with  steadiness  and  cer- 
tainty. 

In  some  sense,  therefore,  all  departments  of  science  may  be  looked 
upon  as  the  handmaids  of  geology.  And  it  is  curious  and  instructive 
to  observe  how,  in  reward  for  their  services,  she  stamps  each  one  with 
the  seal  of  philosophy  ;  how  each  science  becomes,  in  her  service, 
more  comprehensive,  more  philosophic,  more  exact.  The  problems 
in  physics  and  chemistry  which  geology  proposes  are  so  difficult,  the 
conditions  under  which  well  known  forces  act  are  so  numerous  and 
complicated,  and  the  scale  on  which  they  operate  are  so  vast,  that 
every  formula  must  be  revised,  every  law  must  be  made  more  exact. 
Thus,  under  the  guidance  of  geology,  these  two  old  and  mature 
sciences  seem  entering  on  a  new  and  higher  career. 

But  perhaps  the  most  remarkable  instance  of  the  favorable  change 
and  philosophic  character  which  the  advent  of  geology  has  impressed 
upon  other  departments  of  science  is  to  be  found  in  the  case  of  natural 
history. 

The  zoology  and  botany  of  the  last  age  were  little  more  than  the 
knowledge  of  the  names  and  external  forms  of  species,  and  their  ar- 
rangement according  to  an  arbitrary  system  of  classification.  But  it 
is  evident  that  such  zoology  and  botany  can  be  of  little  service  to 
geology.  The  external  form  of  an  extinct  species  is  seldom  seen. 
Generally  all  that  we  have  of  an  animal  is  a  few  bones  or  teeth,  some- 
times a  single  scale  ;  of  a  plant,  a  fragment  of  wood  or  a  leaf,  and  the 
problem  which  geology  proposes  is,  from  such  meagre  materials  to 
reconstruct  the  whole  organism.  To  the  unskilled  this  seems  impos- 
sible. But  the  harmony  which  exists  between  all  parts  of  an  organ- 
ism is  so  perfect  that  each  may  be  said  to  necessitate  every  other,  A 
complete  knowledge  of  the  laws  of  organization  would  thus  enable  us, 
from  any  one  part,  to  reconstruct  the  whole.  One  strain  of  song  in- 
stantly suggests  all  that  is  necessary  to  make  the  harmony  complete. 
Thus  a  profounder  knowledge  of  animals  and  plants  becomes  neces- 
sary— a  knowledge  not  only  of  external  forms,  but  also  of  internal 
structure  and  the  harmonious  relation  of  parts.  Classification  is  no 
longer  an  ingenious  artifice  to  facilitate  the  acquisition  of  knowledge, 
but  becomes  the  highest  expression  of  knowledge,  the  epitome  of  na- 
ture. Thus,  from  a  mere  mass  of  barren  details,  natural  history  has 
risen  to  the  highest  philosophic  rank.  Even  astronomy  has  been 
compelled  to  take  a  lesson  of  philosophy  from  her  younger  sister. 
She  must  relax  the  severity  of  her  dogmas.  She  must  modify  some- 
what the  absoluteness  of  her  assertions  concerning  the  stability  of  all 
things,  fenced,  though  they  be,  round  about  with  mathematical  for- 
mulae, now  since  the  idea  of  infinite  time  has  been  introduced  by 
geology.  '*  The  causes  which  tend  to  destroy  the  stability  of  the  solar 
system/'  says  astronomy,  ''are  infinitely  small,  and  tVv^Y^fot^  \sssj^ 
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be  rejected  from  the  equation/'  True,  but  infinitely  small  quantities 
accumulating  through  infinite  a^ea  become  finite^  in  fact,  become  very 
important ;  for  it  is  these  very  same  infinitely  small  residual  quanti- 
ties, rejected  by  astronomy  as  of  no  value,  which,  by  their  accumula- 
tion, constitute  the  progressive  development  of  the  earth  and  solar 
system.  Without  such  small  uncompensated  forces  history,  whether 
geological,  national,  or  individual,  would  be  impossible.  An  insect 
philosopher,  the  span  of  whose  life  is  a  single  day,  attentively  ob- 
serving the  daily  cycle  of  the  healthy  human  body,  might  rationally 
assert  the  stability  of  the  human  system.  The  body,  at  the  end  of 
twenty-four  hours,  has  come  back  to  the  same  spot  whence  it  started. 
At  least  the  variation,  if  any,  must  be  infinitely  small,  and  therefore, 
for  all  purposes  of  insect  life,  may  be  rejected  as  of  no  value.  And 
yet  it  is  the  accumulation  of  this  same  infinitely  small  variation  which 
constitutes  the  growth  and  progressive  development  of  the  body.  This 
is  not  an  exaggerated  illustration,  for  2,000  years,  the  whole  age  of 
astronomy,  is  but  one  day,  yea,  but  a  small  fraction  of  a  day,  in  the 
geological  history  of  the  earth. 

The  flora  of  the  coal  period  is  more  complete  than  that  of  any  pre- 
vious or  succeeding  geological  epoch.  The  whole  number  of  fossil 
species  of  plants  known  is  probably  not  far  from  2,000.  Of  these, 
according  to  estimates  made  more  than  ten  years  ago,  about  816  are 
from  the  "  coal  measures."  The  constant  additions  which  have  been 
made  since  that  time,  particularly  by  Dr.  Newberry  and  others,  from 
an  examination  of  the  coal  fields  of  our  own  country,  would  probably 
bring  the  number  up  to  at  least  900.  Probably,  therefore,  nearly  if 
not  quite  one-half  of  all  known  fossil  plants  belong  to  this  period.  I 
have  already  said  that  a  coal  seam  is  made  up  of  the  remains  of  such 
plants,  yet  it  is  not  in  the  coal  seams  themselves  that  we  find  the  best 
preserved  specimens  of  coal  plants.  On  the  contrary,  the  vegetable 
matter  is  here  so  thoroughly  disorganized  that  it  is  only  by  means  of 
the  microscope  that  we  are  able  to  detect  its  original  structure.  It  is 
rather  in  the  associated  shale  strata  that  the  most  beautiful  impres- 
sions occur,  particularly  in  the  overlying  black  slate.  Between  the 
thin  sheets  of  this  slate  the  stems  and  leaves  are  as  perfectly  preserved, 
every  vein  and  nerve,  as  between  the  leaves  of  the  botanist's  herbarium. 
This  fact,  viz :  that  the  well-preserved  plants  are  always  found  in 
abundance  in  this  position,  and  never  in  the  coal  seam  proper  has,  as 
it  seems  to  me,  an  important  bearing  upon  the  theory  of  coal  de- 
posit. But  of  this  we  shall  speak  again  in  another  place.  You  have 
here  before  you  a  magnificent  slab  of  black  slate,  profusely  covered 
with  beautiful  impressions  of  leaves  and  stems  of  ferns  and  calamites. 
In  this  case,  as  perhaps  in  most  others,  the  impressions,  though  well- 
defined,  are  not  conspicuous  at  a  distance,  because  the  color  of  the 
ground  and  of  the  figures  are  so  nearly  alike,  but  in  some  cases,  when 
the  shale  background  is  light-colored,  the  relief  of  the  coal-black 
impressions  is  very  beautiful.  The  newly  exposed  roof  of  a  coal  mine 
has  been  compared  by  Dr.  Buckland  to  the  most  magnificent  fresco 
painted  ceilings  of  Italian  buildings. 

But  although  the  number  of  species  of  coal  plants  is  so  great,  yet 
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5oaZ  is  supposed  to  be  composed  principally  of  the  remains  of  four 
fiamilies  only,  viz :  Ferna^  SigiUarice,  Lepidodendrons,  and  Calamiies. 
The  abundance  of  individuals  belonging  to  these  families  is  so  great, 
and  their  size  so  enormous,  that  they  must  have  given  character  to 
the  vegetation  of  this  period,  and  may  therefore  be  taken  as  represen- 
tatives of  its  flora.  As  such,  therefore,  I  shall  consider  them,  and  it 
will  be  our  object  in  this  lecture  to  give  you  some  idea  of  their  appear- 
ance and  affinities. 

There  are  certain  periods  in  the  history  of  our  race  upon  which  we 
are  apt  to  gaze  with  peculiar  interest  and  admiration — when  the 
human  mind^  awakening  from  its  sleep  of  barbarism,  rejoices  in  the 
ostentatious  display  of  its  strength  and  its  beauty,  so  in  the  history 
of  our  earth,  the  period  of  the  coal  stands  out  beyond  all  others  as  the 
^^  heroic  age,''  when  nature  seemed  to  delight  herself  in  the  fantastic 
exercise  of  power,  and  to  exhaust  her  strength  in  the  production  of 
vegetable  giants  and  monsters.  It  will  be  my  object  to  show  that  this 
age,  although  to  the  popular  mind  it  may  appear  a  mythological  age, 
an  age  of  wonders  and  prodigies,  an  age  to  which  ordinary  principles 
of  reasoning  are  inapplicable  ;  that  this  age  is  but  one  chapter,  a  page, 
in  a  connected  history,  one  step  in  the  accomplishment  of  the  unvary- 
ing plans  of  Deity. 

A  glance  at  these  drawings  of  coal  plants  will  give  you  some  general 
idea  of  the  strange  forms  which  constituted  the  flora  of  this  period. 
But  it  is  not  only  a  vague  general  idea  of  external  form  which  I  wish 
to  give  you  ;  we  have  already  had  too  much  of  this  in  popular  lectures 
on  geology.  If  we  would  grasp  the  real  thought  expressed  in  the 
vegetation  of  this  period ;  if  we  would  understand  the  true  significance 
of  the  coal  flora  in  the  Divine  economy  ;  if  we  would  catch  the  key- 
note of  this  Divine  harmony,  we  must  take  more  than  a  superficial 
glance — we  must  look  deeply,  thoughtfully,  reverently.  But,  in  order 
to  make  myself  understood,  I  find  it  necessary  to  step  a  little  out  of 
the  way,  to  give  you  a  sketch  of  the  great  divisions  of  the  vegetable 
kingdom  and  the  characteristics  of  each,  so  that,  by  comparison,  we 
may  be  able  to  determine  the  position  of  the  coal  plants.  Whatever 
is  noble  and  elevating  in  science  must  be  equally  interesting  to  every 
intelligent  mind  ;  but  in  order  to  appreciate  it,  it  is  absolutely  neces- 
sary to  master  in  some  degree  uninteresting  technicalities.  The  jewel 
is  inclosed  always  in  an  unattractive  casket  of  lead ;  we  must  find  the 
key  before  we  can  gain  the  prize. 

The  vegetable  kingdom,  then,  is  divided  into  two  great  classes:  the 
Phcenogams,  or  flowering  plants,  and  the  CrypiogamSy  or  flowerless. 
The  Cryptogams  may  be  again  divided  into  cellular  and  vascular  Cryp- 
togams. The  cellular  Cryptogams,  such  as  the  mosses,  fungi  lichens, 
sea  weeds,  &c.,  consist  entirely  of  cellular  tissue,  while  the  vascular 
Cryptogams,  such  as  ferns,  club-mosses,  equisetace^e,  (horse-tails,)  com- 
bine the  vascular  tissue  with  the  cellular.  The  Fhcenogams  may  also 
be  divided  into  two  sub-classes,  viz :  the  GymnospermSy  or  naked  seeded 
plants,  and  the  Angiospenns,  or  covered  seeded  plants.  The  Gymnos- 
perms  bear  their  seeds  naked  or  exposed,  either  near  the  base  of  an 
open  capillary  leaf,  as  in  the  pine  family,  {Conifers,)  fig.  12,  or  else 
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on  its  edges,  as  in  the  cycas  family.     Figs.  12  and  13  represent  cross 
Fig.  12.  Fig.  13.  sections  of  t^e  capillary  leaves  of  naked 

seeded  plants.  The  AngiospermSy  on  the 
contrary,  bear  their  seeds  enfolded  within 
the  capillary  leaf  or  seed  vessel,  (figs.  14  and 
15,)  as  in  all  the  ordinary  flowering  plants. 
The  Angiosperma  are  again  subdivided  into 
Monocotyledons y  (one  cotyledon  or  seed  leaf 
in  the  embryo,)  fig.  16,  and  DicotyledonSj 
(t  wo  seed  leaves  in  the  embryo,)  fig.  17. 


Fig.  16. 


Fig.  17. 


Cryptogams, 


Ph»nogams,  ]  MonoLtylTdons,        j  ^ngiosperms. 
(  Conifers  &  Cycadas,     Gymnosperms. 

Vascular  Cryptogams. 
Cellular  Cryptogams. 

Now,  the  most  important  means  of  determining  the  families  of  coal 
plants  are  the  internal  structure  of  the  stem  and  the  venation  of  the 
leaves.  Generally,  indeed,  these  are  the  only  means  at  our  command. 
Let  us  inquire,  then,  how  the  great  divisions  of  the  vegetable  king- 
dom are  characterized  in  these  respects. 

Among  Phoinogams  there  are  two  very  distinct  types  or  plans  of 
internal  structure  of  the  stem,  viz  :  the  Exogenous,  or  outside-growing, 
and  the  Endogenous,  or  inside-growing  ;  the  one  represented  by  the 
hard-wood  trees  and  shrubs,  the  other  by  the  palms,  canes,  grasses, 
&c.  On  cross  section  of  an  exogen  (fig.  18)  we  find  three  distinct 
zones  of  tissue.  In  the  centre  a  zone  of  cellular  tissue,  the  pith ; 
exterior  to  this  a  zone  of  wood,  and  around  this  again  a  zone  of  cellular 
tissue,  the  bark.  The  zone  of  wood  is,  moreover,  subdivided  into  con- 
centric rings,  which  represent  the  annual  layers  of  growth,  and  sepa- 
rated into  wedges  by  radiating  lines  of  cellular  tissue  (silver  grain) 
connecting  the  cellular  tissue  of  the  pith  with  the  cellular  tissue  of 

the  bark.  In  the  Endogens, 
on  the  contrary,  we  have  the 
woody  tissue  in  the  form  of 
thread-like  bundles,  irregu- 
larly interspersed  amongst 
the  cellular.  The  dry  stalk 
of  an  Indian  corn  is  a  fa- 
miliar illustration  of  this 
structure.  If  such  a  stalk  is 
broken  across  and  the  two 
parts  carefully  separated,  the 
tbread-like  bundles  of  woody  and  vascular  tissue  are  observed  to  draw 


Fig.  18. 


Fig.  19. 
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out  from  the  softer  cellular  tissue.  Here  we  observe  no  distinct  pith ;  on 
distinct  bark  separable  from  the  wood  ;  the  wood  not  collected  into  a 
distinct  zone;  not  arranged  into  concentric  layers,  nor  divided  by  me- 
dullary rays.  The  exogenous  plan  of  structure  includes  the  Dicoty- 
ledons and  the  pine  and  cycas  families ;  while  endogen  may  be  con- 
sidered synonymous  with  monocotyledon. 

In  the  vascular  Cryptogams  the  woody  and  vascular  tissue  is  still 
differently  arranged.  The  stem  of  a  club-moss,  for  instance,  consists 
of  a  mass  of  cellular  tissue  inclosed  in  a  rind  of  the  same  tissue  more 
condensed,  with  a  single  central  thread  of  vascular  tissue.  Sometimes 
there  seems  to  be  in  the  centre  of  this  something  like  a  very  imperfect 
pith.  The  cellular  Cryptogams ^  as  their  name  indicates^  consist 
entirely  of  cellular  tissue. 

It  will  be  observed  that,  in  the  general  structure  and  mode  of 
growth,  the  family  of  pines  (Gymnosperms)  is  allied  to  the  highest 
order  of  plants,  viz:  the  Dicotyledons,  while  in  its  reproduction  it  is 
below  the  Monocotyledons.  This  latter  position  is  beyond  doubt  the 
true  one;  and  a  more  attentive  examination  of  the  wood  of  pine  in 
comparison  w^th  that  of  Dicotyledons  will  confirm  us  in  this  view. 
As  this  is  a  very  important  point,  and  as  much  false  theorizing  on 
the  subject  of  the  plants  of  the  coal  has  been  the  result  of  a  miscon- 
ception of  the  true  position  of  conifers,  I  will  dwell  a  little  more 
minutely  than  I  should  have  otherwise  considered  it  necessary  to  do. 

The   wood  of  Dicotyledons  consists  of  two  dis-  pig.  20. 

tinct  tissues,  viz:  the  woody  tissue  proper  and  the 
vascular  tissue.  The  woody  tissue  proper  is  com- 
posed of  elongated  cells,  too  small  to  be  distin- 
guished by  the  naked  eye,  while  the  vascular  tissue 
is  composed  of  very  much  larger  cells  or  tubes. 
The  visible  pores  in  such  wood  as  oak,  chestnut, 
vine,  &c.,  belong  to  this  tissue.  Fig.  20  repre- 
sents cross  section  of  two  wooden  wedges,  with 
their  medullary  rays.  The  comparative  size  of 
the  wood  cells  and  the  vessels  is  well  shown.  The 
difference  is  often  much  greater  than  in  the  figure. 
In  pine  wood,  on  the  contrary,  there  is  no  distinction  of  woody  and 
vascular  tissue;  but  the  so-called  wood  consists  entirely  of  an  open, 
thin-walled  tissue,  intermediate  in  every  respect  between  the  vas- 
cular and  the  woody  layer  and  thinner  walled  than  the  true  woody, 
but  smaller  than  the  true  vascular.  This  is  shown  in  the  cross 
section,  (fig.  21.)  On  a  longitudinal  section,  (fig.  22,)  the  cells 
of  pine  wood  are  marked  by  large  disc-like  elliptical  plates,  which 
are  entirely  characteristic  of  this  family.  The  smallest  fragment 
is  sufficient  to  distinguish  it  with  the  utmost  certainty. 

Now,  if  we  trace  the  development  of  the  tissues,  either  by  passing 
from  the  lowest  to  the  highest  plants,  or  from  the  earliest  embryonic 
to  the  mature  condition  of  one  of  the  higher  plants,  we  shall  find  that 
all  the  different  kinds  of  tissue  are  modifications  of  the  cellular ;  that 
there  is  a  more  and  more  complete  differentiation  of  form  and  special- 
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Fig.  S3. 


Figs.  21  and  93.  ization  of  function  as  development  progresses. 
The  longitudinal  system  is  first  formed  by  modifi- 
cation of  the  cellular,  and  then  this  is  again  differ- 
entiated into  the  two  forms  of  woody  and  vascular 
tissue.  Now,  in  the  pine  family,  this  last  differ- 
entiation has  not  taken  place.  So  far  as  its  tissues 
are  concerned,  therefore,  this  family  should  rank 
below  all  other  flowering  plants. 

Let  us  next  examine  the  different  classes  of 
plants  with  respect  to  the  venation  of  their  leaves. 
With  respect  to  their  venation  the  leaves  of 
plants  are  divided  into  three  distinct  kinds,  viz: 
the  reticulated,  or  netted  veined,  the  parallel 
veined,  and  the  dicholomously  veined.  In  the 
first  the  veins  branch  and  again  run  together, 
forming  an  inextricable  net-work.  (Fig.  23,  a.) 
In  the  second  the  veins  run  parallel  from  one  end 
of  the  leaf  to  the  other,  connected  only  by  slender 
transverse  bars,  so  that  the  leaf  may  be  torn  into 

parallel  rih- 
bons.  (Fig. 
23,6.)  In  the 
third  the  veins 
branch,  but  do 
not  run  to- 
gether again. 
IfiPll  rj/  I  illW^N^     (Fig.  23,  cand 

rf.)  The  first 
is  characteris- 
tic of  the  Dw(y 
tyledons ;  the 
second  of  the 
Monocotylt' 
dons;  and  the 

third  of  the  Ferns — perhaps  of  the  vascular  Cryptogams  generally. 
The  leaves  of  cellular  Cryptogams  are  veinless.  In  this  enume- 
ration it  will  be  observed  I  have  not  mentioned  the  Conifers,  To 
which  class,  then,  do  the  leaves  of  the  pine  family  belong?  Undoubt- 
edly to  the  third.  This  fact  cannot  be  easily  demonstrated  upon 
leaves  of  ordinary  pines,  for  their  cylindrical  leaves  show  no  veins, 
or,  if  visible,  they  seem  to  be  parallel.  But  there  are  a  few  broad- 
leaved  Conifers^  and  these  always  show  the  dichotomous  branch- 
ing of  the  veins  in  the  most  unmistakable  manner.  In  the 
Salisburia,  for  instance,  we  have  as  beautiful  an  instance  of  this 
mode  of  branching  as  can  be  found  among  the  Ferns,  The  leaves 
of  this  Conifer  are  about  two  or  three  inches  broad,  the  shape  and 
venation  very  similar  to  that  represented  in  Fig.  23,  c,  but  much 
more  beautiful.  This  close  alliance  in  the  venation  of  the  leaves 
between  the  pines  and  the  ferns  is  another  evidence  of  the  low 
position  of  the  former  among  flowering  plants.  Thus  it  appears  that 
this  remarkable  family  of  plants  is  allied  to  the  highest  Phcenogams 
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in  the  general  stmctare  of  its  wood,  and  to  the  Cryptogams  in  the 
venation  of  its  leaves.  If  there  was  no  other  evidence  we  might  be  in 
doubt  as  to  its  true  position ;  but  the  simplicity  of  its  reproduction 
and  of  its  tissues  settles  the  question,  as  it  seems  to  me,  forever. 
There  are  other  points  of  alliance  between  pines  and  club-mosses, 
which  it  would  lead  me  too  far  to  notice.  In  fact  this  family  seems 
to  be,  in  a  remarkable  degree,  both  a  connecting  and  an  embryonic 
type,  and  therefore,  as  we  shall  presently  see,  eminently  calculated 
to  throw  light  upon  the  plants  of  the  coal. 

Let  us  now  attempt  to  apply  these  principles  in  the  interpretation 
of  the  plants  of  the  Cocd^  and  particularly  of  the  four  families  already 
taken  as  representatives  of  the  flora  of  this  period,  viz:  the  Ferns ^ 
SigillaricBy  Lepidodendron^  and  Catamites.  We  shall  confine  our  atten- 
tion principally  to  the  second  and  third.  With  reference  to  the 
Ferns  there  is  little  dispute ;  their  unmistakable  resemblance  to  the 
ferns  of  the  present  flora  leave  no  doubt  as  to  their  affinities.  I  will 
only  remark,  in  passing,  that  many  of  the  coal  genera  of  this  family 
seem  to  have  affinities  also  with  the  Cycadce  and  Coni/erce.  With 
reference  to  the  other  three  families  the  difficulty  is  much  greater; 
they  are  generally  supposed,  however,  to  be  most  nearly  allied  to  the 
LycopodiacecB  (club-mosses)  and  the  Equisetacece,  (horse-tails ;)  the 
SigiUarice  and  Lepidodendrons  being  considered  most  nearly  allied  to 
the  club-mosses,  and  the  Catamites  to  the  horse-tails.  If  so,  then  we 
are  at  once  struck  with  the  enormous  size  of  the  coal  plants  in  com- 
parison with  their  humble  representatives  at  the  present  day.  Sigil- 
laricd  and  Lepidodendrons  attained  the  amazing  height  of  seventy  to 
one  hundred  feet,  and  a  diameter  of  five  to  six  feet,  while  the  club- 
mosses  of  the  present  day  seldom  rise  to  an  altitude  of  more  than  a 
few  inches.  Catamites  attain  a  diameter  of  fourteen  or  fifteen  inches, 
and  a  height  of  thirty  to  forty  feet,  while  the  horse-tails  are  among 
our  humblest  plants.  This  enormous  difference  in  size  is  sufficient  of 
itself  to  lead  us  to  suspect  that  these  are  not  true  club-mosses  and 
horse-tails.     Let  us  examine  them  more  closely. 

Here  you  have  rude  sketches  of  these  families.  This  is  Sigillaria. 
This  genus  is  so  little  known  as  to  its  external  appearance  that  I 
cannot  represent  or  speak  of  it  with  any  confidence.  In  almost  every 
case  it  is  formed  as  a  straight  cylindrical  trunk,  without  branches  or 
leaves.  So  that,  although  this  plant  is  so  common,  yet  its  mode  of 
branching  and  the  form  of  its  leaves  is  still  a  matter  of  dispute  among 
botanists.  In  a  few  cases  SigiUaria  trunks  have  been  found  to  bifurcate 
and  produce  long  cylindrical  branches.  In  a  single,  perhaps  doubt- 
ful, case  {Sig.  lepidodendrifolia)  leaves  have  been  found  similar  to 
Lepidodendron.  One  of  two  views  seems  probable :  either  that  many 
so-called  Lepidodendrons ^  so  commonly  found  in  connexion  with 
Sigitlarta,  are  the  branches  of  the  latter,  in  which  case  the  branching 
and  foliage  of  this  genus  are  similar  to  the  Lepidodendron,  or  else 
that  SigiUaria^  like  tree  ferns,  were  generally  branchless,  and  that  the 
large  fronds,  (generally  supposed  to  belong  to  Ferns,)  which  are  so 
commonly  found  strewed  in  profusion  about  their  bases,  were  their 
leaves.  What  I  have  represented  by  these  sketches  are  therefore 
ideal  restorations  on  the  former  hypothesis,  rather  than  actual  speci- 
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mens.  You  will  observe,  then,  the  sparse  dichotomous  branching,  the 
cylindricaVlimbs  with  blunt  extremities,  so  characteristic  of  the  club- 
moss,  but  which  is  found,  also,  in  some  species  of  pines.  Like  the  club- 
moss,  too,  the  leaves  are  crowded,  pointed,  strung  along  the  stem  for 
some  distance,  but  longer,  slenderer,  and  more  nearly  resembling  the 
leaves  of  the  pine.  On  this  trunk  you  will  observe  the  seal-like  im- 
pressions (sigilla)  characteristic  of  this  family,  and  from  which  it« 
name  is  derived.  Also  longitudinal  depressions  running  from  one 
end  of  the  trunk  to  the  other,  and  along  which  the  sigilla  are  arranged 
in  vertical  rows.  Thus  each  trunk  of  a  Sigillaria  resembled  a  noble 
fluted  doric  ^column  beautifully  but  variously  sculptured  the  pattern 
changing  with  the  species.  These  sigillae  are  evidently  leaf  scars, 
and  therefore  indicate  the  leaf  arrangement  peculiar  to  this  family. 

The  Lepidodendron,  of  which  you  have  here  a  drawing,  was  still 
more  like  the  club-moss,  the  crowded  leaves  being  shorter,  rhomboidal, 
and  more  scale  like,  the  same  long,  slender,  cylindrical,  sparse  dichot- 
omous branches.  But  even  here  we  find  an  almost  equal  resem- 
blance to  Conifers,  for  it  will  be  recollected  that  in  a  large  number 
of  Conifers  as  the  JuniperuSy  the  Araucaria,  &c.,  the  same  rhomboidal, 
plaited  scale-like  leaves  prevail.  The  impression  of  a  shoot  of  an  Arau- 
caria could  scarcely  be  distinguished  from  that  of  some  species  of  club- 
moss,  except  by  superior  size  of  the  former.  In  its  fructification  there 
is  the  same  difficulty,  for  it  is  doubtful  whether  it  most  nearly  resem- 
bled the  cone  of  pines,  or  the  cone-like  fructification  of  club-mosses, 
although  the  recent  investigations  of  Hooker  leave  little  doubt  that 
the  latter  is  the  truer  view.  All  that  we  know,  then,  of  the  external 
appearance  of  these  families  lead  us  to  the  conclusion  that  they  were 
intermediate  between  pines  and  club-mosses,  and  that  the  SigiUaria 
approached  most  nearly  the  pines,  and  the  Lepidodendrons  most  nearly 
the  club-mosses. 

Let  us  next  see  what  light  is  thrown  upon  this  subject  by  examina- 
tion of  the  internal  structure. 


Fig.  24. 


Fig.  95. 


Cross  section  of  SigiUaria:  a  the  pith;  b  the 
woody  cylinder;  c  the  cellular  tissue;  d  the 
nnd;  «the  bundles  of  vascular  tissue  running 
from  central  sheath  to  the  leaves. 


Cross  and  longitudinal  section  of  SigiUaria; 
letters  represent  same  as  in  tig.  24;  fff  the 
leaves. 
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If  we  make  a  section  of  the  stem  of  a  Sigillaria,  (figs  24  and  25,)  we 
find  externally  a  bark,  or,  more  probably,  a  rind{a)  ot  condensed  cellu- 
lar tissue,  sometimes  a  half  or  an  inch  thick;  within  this  an  enormous 
amount  of  loose  cellular  tissue, (c,)  often  2  feet  or  more  thick.   Through 
the  centre  of  this  runs  a  slender  8heath(6)  of  vascular  or  woody  tissue, 
which  in  a  SigiUaria  5  feet  in  diameter  is  not  more  than  3  inches  in 
diameter ;  a  mere  thread  of  vascular  in  the  midst  of  a  mass  of  cellular 
tissue.     This  again  incloses  a  small  pith  (a)  which  occupies  th^  very 
centre  of  the  trunk.    These  vascular  cylinders,  with  their  inclosed  pith, 
being  the  most  indestructible  portion  of  the  trunk,  are  often  found 
alone,  and  described  under  the  name  of  Endogenites.     Figs.  24  and  25 
represent  cross  and  longitudinal  ideal  sections  of  this  plant,  (a)  the 
cellular  tissue  of  the  pith,  f6)  the  vascular  or  woody  sheath,  (c)  the 
mass  of  cellular  tissue  between  the  vascular  sheath  and  (rf)  the  rind, 
(e)  slender  vascular  bundles  connecting  the  leaves  with  the  central 
sheath.     Upon  closer  examination  of  this  woody  or  vascular  cylinder 
(6)  it  is  found  to  consist  of  concentric  layers,  somewhat  analogous  to  the 
layers  of  growth  of  exogenous  trees,  and  divided  into  wedges  by  medul- 
lary rays,  like  the  tree  exogens.     Upon  still  closer  examination,  how- 
ever, of  a  good  cross  section  under  a  microscope  (fig.  26)  no  distinction 
of  vascular  and  woody  tissue,  such  as  is  found  in  the  wood  of  Dicotylo- 
dons,  is  observed,  but  the  whole  is  made  up  of  one  kind  of  tissue,  open 
and  thin-walled,  in  comparison  with  woody  tissue  proper,  but  closely 
resembling  the  wood  of  pines.     But  a  longitudinal  section  shows  no 
diac-like  markings  such  as  characterize  the  wood  of  Conifers,  but 


Figi.  SG  and  37. 


Fig.  28. 


Fig.  28.  A  cross  section  and  longitudinal  section 
of  a  SigiUaria.  The  letters  o,  6,  c,  d,  e  represent 
same  as  in  previous  figs.  1,  2,  3  are  the  3  layere 
of  the  vascular  cylinder  6,  m  iiia  medullary  ray. 

reveals  the  fact  that  it  consists  entirely  of  spiral  vessels,  (figs.  27  and 
27;)  and  that,  therefore,  the  sheath  of  the  SigiUaria  consists  of  vascular 
rather  than  of  woody  tissue.  In  consequence  of  the  great  predomi- 
nance of  cellular  tissue,  these  stems,  as  well  as  those  of  the  Lepido- 
dendron  and  Calamitea,  are  generally  found  very  much  flattened  by 
pressure.  '^ 
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A  cross  and  longitudinal  section  of  the  Lepidodendron  shows  a 
similar  but  still  lefcs  highly  organized  structure,  (figs.  29  and  30.) 


Pia.  S9. 


Fig.  30. 


The  vascular  sheath  is  still  smaller,  extremely  thin,  forming  on 
cross  section  an  exceedingly  narrow  zone.  It  is  moreover  not  separated 
into  concentric  rings  nor  divided  by  medullary  rays.  The  cellular 
tissue  both  within  and  without  the  sheath  is  very  open  and  loose. 
The  rind  (d)  consists  of  similar  cellular  tissue,  but  more  condensed, 
and  there  seems  to  be  no  line  of  demarcation,  but  a  gradual  transition; 
in  other  words,  there  is  apparently  no  true  bark.  Here,  also,  we  find 
long  slender  bundles  of  vascular  tissue  (spiral  vessels)  connecting  the 
leaves  with  the  central  sheath.  Microscopic  examination  of  the  vas- 
cular sheath  shows  no  sign  of  woody  tissue. 

Calamites  we  know  much  less  about,  but  it  would  seem  that  in  them 
there  is  a  still  greater  predominance  of  cellular  tissue,  if,  indeed,  they 
possessed  any  vascular  tissue  at  all.  They  are  often  found  pressed 
perfectly  flat,  indicating  that  they  were  either  hollow,  or  more  probably 
consisted  of  a  simple  rind  of  condensed  cellular  tissue,  inclosing  looser 
tissue  of  the  same  kind.  Of  this  plant,  however,  we  know  too  little  to 
draw  any  conclusion  as^to  its  aflinities. 

Now,  if  we  examine  by  sections  a  common  Lycopodium,  or  club-moss, 
we  find  an  internal  structure  closely  resembling  what  we  have  found 
in  SigiUaria  and  Lepidodendron.  Externally  a  thin  but  tough  rind, 
or  epidermis  of  condensed  cellular  tissue,  inclosing  a  mass  of  very  loose 
cellular  tissue,  through  the  centre  of  which  runs  a  slender  thread  of 
vascular  tissue,  sending  oflF  in  every  direction  still  slenderer  threads  of 
the  same  to  the  crowded  leaves.  Upon  longitudinal  section  the  vascu- 
lar tissue  is  found  to  be  chiefly  spiral  ducts.  The  principal  difference 
between  this  structure  and  that  of  the  Lepidodendron  is  that  the  latter 
has  a  more  perfect  pith,  and  in  this  respect  seems  to  be  allied  to  the 
higher  order  of  plants.  But  I  am  convinced,  from  personal  examina- 
tion of  the  Lycopodiu7n,  that  its  vascular  thread  was  the  outline  of  both 
pith  and  medullary  rays.  I  call  more  particular  attention  to  this 
observation,  because^  as  far  as  I  know,  it  is  new,  and  as  it  seems  to  me 
calculated  to  throw  much  light  on  the  aflBlnities  of  coal  plants. 

This  very  remarkable  structure,  viz :  the  existence  of  a  slender 
central  thread  of  vascular  tissue  in  the  midst  of  a  lai  ge  mass  of  very 
loose  cellular,  does  not  exist,  I  believe,  among  existing  plants  in  the 
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matare  condition,  except  in  the  family  of  club-mosses.  In  the  embry- 
onic state,  however,  of  the  Dicotyledons  we  find  something  similar. 
If  we  make  a  cross  section  of  a  Dicotyledon  soon  after  germination, 
i.  c,  while  the  first  two  or  three  pairs  of  leaves  are  expanding,'we  will 
find  a  structure  very  similar  to  that  of  the  Lepidodendron,  We  find 
in  the  centre  a  small  pith  surrounded  by  a  thin  zone  of  vascular  tissue, 
(mostly  spiral  vessels,)  around  this  a  large  mass  of  cellular  tissue,  des- 
tined to  become  partly  bark  and  partly  wood^  but  which  is  yet  neither 
one  nor  the  other,  and  the  whole  inclosed  in  a  thin  epidermis  of  con- 
densed cellular  tissue. 

Thus  it  appears,  both  from  external  and  internal  examination,  that 
these  families  combined  the  characters  of  pines  and  club-mosses.  Or 
if  we  are  disposed  to  attach  mor'3  importance  to  their  exogenous  affini  - 
ties,  and  thus  to  place  them  among  the  pines,  then  we  must  compare 
them  with  the  earliest  embryonic  condition  of  this  class.  The  true 
view,  I  am  convinced,  is,  that  they  are  both  connecting  and  embryonic 
types,  or  connecting  types  with  embryonic  characters.  In  fact,  all 
embryonic  types  seem  to  be  more  or  less  connecting,  and  conversely 
connecting  types,  at  least  in  PalceorUologyy  are  also  embryonic.  Now, 
what  I  have  said  of  the  Sigillaria  and  Lepidodendron  is  equally  true, 
I  believe,  of  other  coal  plants.  I  have  taken  these  two  because  they 
are  better  known  ;  but  all  that  is  known  concerning  other  genera 
seem  to  point  in  the  same  direction.  They  all  seem  to  be  more  or  less 
connecting  types.  The  Sphenophyllum,  Noggerathia,  and  probably 
many  of  the  so-called  Ferns  of  this  period  are  of  this  character. 

Let  us  inquire  now  what  important  conclusions  may  be  drawn  from 
what  we  have  seen  of  the  affinities  of  these  plants : 

1.  The  distinction  of  plants  into  Cryptogams  and  Phasnogams  is 
considered  by  botanists  a  fundamental  one.  Many  recent  investiga- 
tions, however,  have  combined  to  throw  some  doubt  upon  the  entire 
distinctness  of  these  classes.  The  study  of  the  Coal  Plants,  particu- 
larly of  the  two  families  Sigillaria  and  Lepidodendron^  it  seems  to  me 
entirely  destroys  this  as  a  fundamental  division,  or,  at  least,  as  one  at 
all  comparable  to  the  great  divisions  of  the  animal  kingdom.  The 
pines  belong  unequivocally  to  the  Phcenogams  and  the  club-mosses  to 
the  Cryptogams,  If  the  Sigillaria  and  Lepidodendron  are  connecting 
links  between  these  two  families  then  the  classes  to  which  they  belong 
can  no  longer  be  considered  as  fundamentally  distinct  types  or  plans 
of  structure.  The  study  of  animals,  both  existing  and  extinct,  have 
confirmed  the  wonderful  generalization  of  Cuvier.  The  four  types — 
Vertebrata,  Articidata,  Mollusca,  andltadiata — were  as  distinct  during 
the  palaeozoic  period  as  now.  If  such  distinct  plans  of  structure 
exist  in  the  vegetable  kingdom  at  all  they  have  not  yet  been  indicated 
as  such  by  botanists.  The  distinction  into  exogen  and  endogen  would 
seem  more  likely  to  be  fundamental,  as  this  is  apparently  not  a  mere 
distinction  of  rank  or  complexity  of  structure,  but  of  plan  of  struc- 
ture. If  so,  then  we  shall  probably  be  able  to  trace  these  two  types 
downwards  until,  overleaping  the  distinction  of  Phcenogams  and 
Cryptogams  as  one  of  complexity  of  structure  only,  they  reach  the 
lower  confines  of  the  vegetable  kingdom. 

2.  We  have  seen  that  the  plants  of  the  coal  are  most^  if  not  all  of 
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thetn,  connecting  types  with  embryonic  characters.  This  is  rot  an 
isolated  fact,  but  one  which  meets  us  at  every  step  in  the  course  of  our 
study  of  the  geologic  history  of  the  earth.  It  is  but  one  illustration 
of  a  general  laWy  a  law  of  the  deepest  philosophic  import,  and  yet  one 
which  is  still  very  imperfecfly  recognized  among  geologists.  The  law 
may  be  thus  stated  :  The  first  introduced  animals  or  plants  of  any 
class  have  been  combining  types,  i.  e.,  have  united  within  themselves 
the  characters  of  several  families,  now  distinct  and  even  widely  sepa- 
rated. Thus  the  first  vertebrates  introduced  were  fishes,  but  not 
typical  fishes,  as  we  might  be  led  a  priori  to  expect,  but  Plcuxnds  and 
Ganoids^  families  which,  particularly  in  their  earlier  lepresentatives, 
united  with  ordinary  fish  characters  others  which  connected  them  with 
the  class  of  reptiles,  and  even  of  mammals;  and  still  others  which 
connect  them  with  the  embryonic  condition  of  the  typical  fishes.  It  is 
this  combination  of  embryonic  characters  with  others  which  connect 
them  with  the  higher  ciafses,  this  union  of  high  and  low  characters, 
which  has  given  rise  to  all  the  dispute  concerning  the  position  of  these 
families  in  the  scale  of  Fishes  as  well  as  to  much  of  the  difierence  of 
opinion  coEcerning  the  law  of  succession  of  animals  in  Geology. 
Again,  the  first  introduced  reptiles,  viz:  the  reptiles  found  in  the  old 
red  sandstone  and  coal,  are  the  most  remarkable  instances  of  con- 
necting types  of  which  we  have  any  knowledge.  In  the  first  place 
they  6eem  to  have  been  amphibious,  (in  the  proper  sense  of  the  word,) 
and  thus  to  have  connected  land  animals  and  water  animals,  air 
breathing  with  water  breathing,  and  all  of  them  united  characters, 
which  are  now  represented  by  widely  separated  families.  To  give  a 
single  instance :  the  carboniferous  reptile,  recently  described  by  Pro- 
fessor Wyman  and  exhibited  at  the  last  meeting  of  the  Scientific  As- 
sociation at  Albany,  so  remaikably  combined  characters  which  are  now 
parcelled  out  between  the  three  families  of  Batrachians,  Saurians,  and 
Ophidians  J  that  this  distinguished  comparative  anatomist  seemed 
almost  at  a  loss  as  to  which  ot  these  families  to  assign  it.  He  decided, 
however,  that  it  most  nearly  resembled  a  Salamandroid  Bairachian 
with  characters  closely  concecting  it  with  the  other  families  already 
mentioned. 

The  Labyrinthodon  of  the  new  red  sandstone  has  been  classed  by 
some  anatomists  with  BatracMans,  and  by  others  with  crocodiles. 
There  seems  yet  a  doubt  whether  it  should  be  called  a  tailless  crcco- 
dile  or  a  crawling  frog  with  crocodilian  teeth.  The  huge  Sauriana  of 
the  secondary  period  combined  reptilian  with  fish,  and  even  some 
mammalian  characters.  Even  in  the  tertiary  period  and  in  the  intro- 
duction of  the  highest  animals  this  law  is  not  forgotten.  The  recent 
investigations  of  Professor  Owen  have  shown  that  the  first  introduced 
Pachyderms  were  not  typical  Pachyderms,  but  that  they  combined  the 
characters  of  Pachyderms  and  Ruminards  to  such  a  degree  that  it  is 
almost  impossible  to  assign  them  with  certainty  to  one  or  the  other 
order.  In  fact,  the  study  of  these  extinct  forms  has  led  this  great 
anatomist  to  class  the  Pachyderms  and  Ruminants  together  as  sub- 
divisions of  one  and  the  same  order. 

Thus  in  every  case  in  the  earliest  faunas  and  florse  one  class  stood 
for  many.     The  earliest  families  combined  the  characters  of  several 
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families  or  classes,  and  stood  as  their  representative  until  these  fami- 
lies or  classes  were  separately  introduced.  The  Placoida  and  Ganaida, 
for  instance,  stood  during  almost  the  whole  palaeozoic  period  the  sole 
representatives  of  the  vertebrate  type,  combining  in  themselves  the 
characters  of  all  classes,  and  thus  prophesying  their  coming,  until 
Nature  was  fully  prepared  for  their  introduction.  The  SigWaria  and 
Lepidodendron  stood  as  the  representatives  of  both  Cryptogam  and 
Phcsnoganij  until  these  two  ideas  wpre  separately  and  more  distinctly 
expressed  by  the  subsequent  introduction  of  the  typical  forms  of  these 
two  classes.  It  is  as  if  Nature  first  sketched  out  her  work  in  general 
terms  and  then  elaborated  each  subordinate  idea  in  separate  families  ; 
all  these  families,  taken  together  sl8  an  organic  whole,  still  containing 
the  original  idea  in  a  more  completely  developed  form,  as  if  the  pro- 
blem of  organic  nature  was  first  expressed  in  a  few  simple  but  com- 
prehensive symbols  and  then  differentiated.  Organic  nature  has 
often  been  compared  to  a  broken  cfiain,  the  disjointed  links  of  which 
are  the  widely  separated  and  distinctly  marked  families  of  the  present 
fauna  and  flora,  and  the  connecting  links  of  which  are  to  be  found 
deep  buried  in  the  strata  of  the  earth.  But  the  complexity,  the 
beauty,  and,  more  than  all,  the  life,  growth,  and  development  of  Na- 
ture, is  not  to  be  represented  by  any  such  miserable  mechanical  con- 
trivance as  a  chain.  It  is  rather  a  tree — a  tree  of  life — a  tree  whose 
trunk  is  deeply  rooted  in  the  lowest  palaeozoic  strata,  whose  first 
giant  arms  are  given  oflFin  the  carboniferous,  which  branch  again  in 
the  secondary  and  again  in  the  tertiary  periods,  while  its  extreme 
branchlets,  and  also  its  flower  and  fruit,  are  the  fauna  and  flora  of  the 
present  epoch.  The  object  of  geology  is  to  trace  each  branch  to  its 
fellow  branch,  and  each  limb  to  its  fellow  limb,  and  thus  gradually  to 
restore  the  whole  noble  form  and  determine  the  laws  of  its  growth. 

This  differentiation,  this  passing  from  simplicity  to  complexity, 
from  unity  through  diversity  to  a  higher  unity,  is  the  fundamental 
law  of  development.  Let  me  illustrate  my  meaning  by  a  few  simple 
examples  :  The  ultimate  anatomical  elements  of  every  organized  body, 
whether  animal  or  vegetable,  are  cells.  The  whole  body  is  made  up 
of  cells,  and  all  the  bodily  functions  are  performed  by  cells.  In  fact, 
the  body  may  be  looked  upon  as  an  organized  community  of  indi- 
vidual cells.  Now,  if  we  trace  these  cells  from  their  earliest  condition 
in  the  embryo  to  their  mature  condition  in  the  fully  developed  animal 
or  plant,  or  from  the  lowest  animal  or  plant  regularly  to  the  top  of 
the  scale,  we  will  observe  a  most  beautiful  instance  of  the  diff'eren- 
tiation  of  which  I  speak.  The  cells  are  at  first  all  alike,  simple  and 
globular,  and  each  performs  all  the  functions  appertaining  to  cells, 
though  comparatively  imperfectly.  But  as  development  advances  the 
cells  begin  to  take  on  different  forms  and  to  perform  different  func- 
tions. Some  become  nervous  cells,  some  muscular  cells,  some  biliary 
cells,  &c.,  until,  in  the  mature  condition  and  in  the  highest  animals, 
the  diversity  of  form  and  specialization  of  function  reaches  the  highest 
point,  each  form  of  cell  being  confined  to  the  performance  of  a  single 
lunction. 

If,  instead  of  the  ultimate  anatomical  elements,  the  cells,  we  take 
the  proximate  anatomical  elements,  the  organs,  or  ^^r^ii  \)[i^  \^'^vi\i^  ^S. 
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the  body,  still  the  same  diflferentiation  of  form  and  specialization  of 
iuction  is  observable  as  we  pass  from  the  embryonic  to  the  mature 
condition,  or  from  the  lowest  to  the  highest  animals.  I  might  give 
many  other  examples  taken  from  the  oriranic  kingdom.  I  will  give 
but  one  other  example,  and  that  taken  from  a  still  higher  kingdom. 
Human  society  is  also  an  organized  body,  the  ultimate  anatomical 
elements  of  which  are  individuals.  Now,  in  the  earliest  conditions  of 
human  society  we  find  these  elements,  so  far  as  their  social  functions 
are  concerned,  identical.  Eacli  man  performs  all  the  social  functions 
apcrtaining  to  man.  He  is  his  own  tailor,  shoemaker,  agriculturist, 
scientific  man,  &c.  But  in  proportion  as  society  advances  io  the  same 
proportion  does  specialization  of  Social  functions  advance,  until,  if  we 
eould  conceive  of  a  society  perfectly  organized  on  a  purely  material 
basis,  i.  e.  according  to  the  French  material  philosophy,  then  the 
social  function  of  each  individual  would  be  reduced  to  the  narrowest 
possible  limits.  This  is  only  impossible  or  undesirable  on  account  of 
man's  moral  and  spiritual  nature.  Still  it  is  no  less  evident  that,  in 
HO  far  as  human  society  is  a  material  organizcUion,  specialization  of 
iunction,  diflferentiation  is  the  law  of  development. 

Now,  it  will  be  recollected  that  in  the  geological  history  of  animals 
and  plants  we  have  everywhere  found  the  same  dilierentiation  of  form 
and  specialization  of  function.  As  in  the  history  of  the  animal  body, 
one  cell  form  in  the  embryo  was  the  representative  of  many  widely 
separated  cell  forms  in  the  mature  animal ;  so  also  in  the  geological 
history  of  that  greater  and  more  complex  organism,  the  animal  and 
vegetable  kingdom,  one  form  in  the  early  periods  stood  as  the  repre- 
Kentative  of  many  widely  separated  forms  in  its  present  mature  con- 
dition. Am  I  not  justified,  then,  in  Faying  that  the  great  law  which 
has  governed  the  introduction  of  successive  animal  and  vegetable  spe- 
cies is  that  of  gradual  development  of  the  animal  and  vegetable  king- 
dom as  an  organic  whole  f 

It  seems  to  me  that  all  the  dispute  and  misunderstanding  on  this 
subject  have  been  the  result  of  too  narrowa  view,  have  arisen  from  fixing 
the  mind  upon  genera  and  species  instead  of  upon  the  larger  divisions 
of  classes  and  orders,  upon  the  individual  elements  instead  of  the 
organic  whole.  Development  does  not  necessarily  involve  the  idea  of 
progression  in  all  the  individual  elements.  In  the  diflTerentiation  of 
the  cells  of  the  living  body,  of  the  individuals  of  an  advancing  com- 
munity, or  of  the  forms  of  an  advancing  fauna,  the  whole  organism 
progresses,  but  as  a  necessary  result  of  differentiation,  while  the  high- 
est individuals  are  successively  higher  and  higher,  the  lowest,  consid- 
ered in  themselves,  and  not  as  parts  of  an  organized  whole,  may 
become  lower.  Certainly  the  difference  between  the  high  and  the  low 
becomes  constantly  greater.  It  should  not  surprise  us,  then,  that 
some  of  the  lowest  iorms  of  animal  life  have  been  among  the  latest 
introduced.  It  is  precisely  what,  according  to  a  true  appreciation  of 
the  law  of  development,  we  should  be  naturally  led  to  expect. 

Mr.  Hugh  Miller,  the  eminent  Scotch  geologist,  in  his  admirable 
work,  **  Foofprinis  of  the  Crtaior^'  by  taking  too  limited  a  view  of 
this  subject^  has  been  led,  if  not  into  error,  at  least  into  a  statement 
of  views  which  has  misled  many.     In  his  zeal  against  the  Lamarck- 
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ian  theorists,  and  more  particularly  agaiDst  the  author  of  the  **  Ves- 
tiges of  Creation,"  he  has  attempted  to  show  that,  in  certain  families, 
at  least,  the  law  has  heen  that  of  degradation,  instead  of  progression. 
He  has  labored  to  prove  that  the  earliest  fishes  have  been  the  highest, 
instead  of  the  lowest  fishes,  and  that  the  earliest  reptiles  have  been 
higher  in  the  scale  than  the  present  reptiles.  This  idea  has  been 
seized  upon  by  some  in  this  country,  and  it  has  been  attempted,  by 
connecting  it  with  the  fall  and  degradation  of  man,  to  show  that  the 
universal  law  of  history,  both  geological  and  human,  is  degradation. 
The  disciples  of  this  melancholy  philosophy  believe  that  divine  power 
successively  introduced  higher  and  higher  classes,  but  each  class,  left 
to  its  own  laws,  continued  to  degrade  itself.  The  Deity  repeatedly 
attempted  progression,  by  the  miraculous  introduction  of  successively 
higher  classes,  but  some  malign  influence  as  constantly  interposed 
and,  to  some  extent,  frustrated  these  attempts. 

Now,  it  is  evident  that  these  theorizers  have  never  thoroughly 
grasped  the  fundamental  idea  of  development.  They  mistake  specicdi- 
zafton  for  degradation.  Upon  this  theory  all  our  boasted  modern 
civilization,  so  far  as  it  is  the  result  of  division  of  labor,  specialization 
of  social  functions,  and  mutual  dependence  of  parts,  is  degradation. 

Upon  what  f:^Tound  are  the  Ganoids  and  Placoida  considered  the 
highest  fishes  ?  Only  on  the  ground  that  they  combine  with  their 
fish  characters  others  which  ally  them  with  the  higher  classes,  par- 
ticularly with  reptiles.  In  other  words,  they  fall  into  the  very  error 
of  the  Laraarckians  themselves,  viz:  that  of  supposing  that  the  ani- 
mal kingdom  is  to  be  represented  by  a  linear  series,  and  that,  there- 
fore, the  highest  fishes  approach  the  lowest  reptiles,  and  the  highest 
reptiles  the  next  higher  class,  &c.  But  the  very  reverse  of  this  is  the 
fact.  The  animal  kingdom  should  be  represented  by  an  infinitely 
branching  tree,  rather  than  by  an  ascending  right  line  ;  for  we  find, 
in  every  case,  classes  approach  each  other  in  the  lowest  members  of 
each,  and  diverge  as  they  ascend.  Thus,  it  is  the  lowest,  and  not  the 
highest  plants,  which  approach  the  animal  kingdom.  As  we  ascend, 
they  become  more  and  more  widely  separated,  until,  in  the  highest 
representatives  of  each,  the  separation  reaches  its  highest  point.  So 
also  each  branch  of  these  kingdoms  diverges  from  its  fellow  branches. 
It  is,  therefore,  in  its  lowest,  not  its  highest,  members  that  we  should 
naturally  expect,  according  to  the  law  of  difierentiation,  the  class  of 
fishes  to  approach  the  class  of  reptiles.  In  some  sense,  indeed,  Pla- 
coids  and  Ganoids  may  be  considered  higher  than  typical  fishes. 
Their  brain  and  nervous  system  is  more  highly  organized,  their  re- 
production is  more  complex,  their  young  are  better  cared  for.  But 
it  will  be  recollected  that  they  are  both  connecting  and  embryonic 
types.  Now,  it  is  their  connecting  characters  which  seem  to  elevate 
them,  for  their  true  fish  characters  are  all  embryonic.  As  vertfhraies 
they  may  possibly  be  considered  higher  than  other  fishes,  but  as 
fishes  they  must  be  considered  low.  Anatomists  may  place  them 
high  but  morphologists  will  always  place  them  low.  If  the  several 
classes  of  the  animal  kingdom,  diverging  in  various  directions,  be, 
as  it  were,  projected  upon  a  vertical  plane,  the  Placoida  and  Ganoids 
may  possibly  occupy  a  higher  position  than  the  typical  fi.ftVv^9»\  W\», 
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in  such  a  rectilinear  projection,  all  the  variety  and  beauty  of  nature 
is  lost.  It  is  evident  that,  for  purposes  of  classification,  the  mor- 
phologist  is  right ;  for  if  the  principle  of  the  anatomists  is  consistently 
carried  out,  no  classification  is  possible,  for  animals  the  most  diverse, 
an  echinoderm  and  a  fish,  may  be  brought  together.  The  Divine  classi- 
fier, in  the  introduction  of  species,  has  followed  the  principle  of  the 
morphologist. 

Geology,  then,  teaches,  and,  as  it  seems  to  me,  unmistakably 
teaches,  that  the  law  of  succession  of  animals  and  plants  is  that  of 
progressive  development  in  time  of  these  two  kingdoms.  Bat, 
although  there  has  been  a  development,  it  is  not  the  development  of 
the  Lamarckian,  of  the  author  of  the  Vestiges  of  Creation,  and  the 
pantheist  The  development  which  geology  teaches  is  not  a  develop- 
ment which  is  the  result  of  physical  laws  and  physical  forces.  If 
there  is  anything  which  geology  teaches  with  clearness,  it  is  that 
the  animal  and  vegetable  kingdoms  did  not  commence  as  monads^  or 
vital  points,  but  as  organisms  so  perfect  that  even  the  maddest  La- 
marckian must  admit  that  they  could  not  have  been  formed  by  agency 
of  physical  forces  ;  that  species  did  not  pass  into  one  another  by  tran^ 
mutation,  but  that  each  species  was  introduced  in  full  perfection,  re- 
mained unchanged  during  the  term  of  their  existence,  and  died  iu 
full  perfection  ;  that  physical  conditions  cannot  change  one  species 
into  another,  but  that  a  species  will  give  up  its  life  rather  than  its 
specific  character.  In  passing  from  the  equator  to  the  poles  we  pass 
from  one  geographical  fauna  to  another,  from  one  set  of  species  to 
another,  but  observe  no  transmutation,  but  only  substitutions ;  so 
also  in  passing  from  the  oldest  geological  to  the  present  fauna  we 
pass  from  one  set  of  species  to  another  ;  not,  however,  by  transmuta- 
tion, but  always  by  substitution.  This  has  been  repeated  so  many 
thousand  times  in  the  geological  history  of  the  earth  that  there  is 
no  room  for  doubt  on  the  subject.  As  far  as  the  evidence  of  geology 
extends,  each  species  was  introduced  by  the  direct  miraculous  inierfer- 
ence  of  a  personal  intelligence.  There  has,  indeed,  been  a  constantly 
increasing  series,  but  the  connexion  between  the  terms  of  the  series 
has  not  been  physical  or  genetic,  but  intellectual ;  not  founded  in  the 
laws  of  reproduction,  but  in  the  eternal  counsels  of  the  Almighty. 
There  has,  indeed,  been  a  development,  but  not  a  development  the 
force  of  which  exists  within  the  thing  developing  ;  but  rather  the  de- 
velopment of  a  great  work  of  art,  under  the  hand  of  the  Divine 
Artist— a  work  conceived  in  eternity,  and  elaborated  throughout  all 
time.  What  an  overwhelming  idea  this  thought  gives  us  of  the  un- 
changeableness,  the  all-comprehensive  intelligence  and  foreknowledge 
of  the  Deity  I  The  infinite  diversity  of  nature,  the  whole  idea  of  this 
infinite  work  of  art,  was  contained  in  the  first  strokes  of  the  Great 
Artist's  pencil,  and  the  ceaseless  activity  of  Deity  has  been  exercised 
only  in  the  eternal  unfolding  of  the  original  conception. 


LECTURE  ON  THE  VASTNESS  OF  THE  VISIBLE  CREATION. 

BT  PROFESSOR  STEPHEN  ALEXANDER  OF  THE  COLLEGE,  OF  NEW  JERSEY. 

My  object  on  this  occasion  is,  in  itself,  a  very  simple  one.  I  desire  to 
give  some  illustrations  of  the  vastness  of  the  visible  creation,  as  made 
known  by  modern  astronomy.  I  say  emphatically  modern  astronomy, 
for  some  knowledge  of  this  science  is  probably  nearly  as  old  as 
the  world  itself.  Almost  from  the  first  issuing  of  the  great  decree 
that  the  sun  and  moon  should  serve  for  signs,  and  for  seasons,  and  for 
days,  and  for  years,  men  have  been  careful  to  observe  the  heavens; 
for  the  Great  Creator  had  so  written  that  decree  upon  the  heavens 
themselves  that  men  have  not  been  slow  to  read  the  lesson  thus  visi- 
bly inculcated.  I  would  observe,  moreover,  that  the  objects  of  astro- 
nomical research,  with  very  trifling  exceptions,  are,  of  all  others,  with 
which  we  have  to  do,  the  most  unalterable.  It  is  almost  exactly  true 
that  the  very  constellations  which  we  now  see  were  gazed  upon  by  the 
antedeluvian  patriarchs;  were  in  full  view  of  Noah  when  the  great 
flood  of  waters' was  upon  the  earth ;  met  the  upturned  eye  of  Abraham 
when  he  was  led  out  by  Divine  command  to  behold  in  them  the  sym- 
bol of  the  promise;  guided  the  ancient  Greeks  in  navigation,  and 
still  serve  the  modern  astronomer  as  so  many  guide-points  in  the 
heavens. 

My  purpose,  as  already  indicated,  is  to  illustrate,  not  to  demonstrate. 
To  accomplish  the  latter  in  a  single  lecture  would  not  be  practicable  ; 
and  certainly  of  astronomy,  above  all  other  sciences,  it  is  true  that  it 
may  throw  itself  on  its  character  for  veracity  when  it  requests  that  its 
conclusions  should  be  received  as  reliable.  A  science  which  can  trace 
a  comet  in  its  course,  where  no  eye  has  had  even  a  telescopic  view  of 
it  for  three-quarters  of  a  century,  and  bring  it  back  by  computation 
correctly  almost  to  a  day,  or  which  can  predict  an  eclipse  a  century 
hence  as  readily  as  one  that  will  occur  this  year,  and  to  whose  accu- 
racy experience  throughout  bears  such  abundant  testimony — such  a 
science  may  fearlessly  throw  itself  on  its  character  for  veracity.  Be- 
fore I  proceed,  however,  to  elucidate  the  subject,  let  me  call  attention 
for  a  moment  to  an  old-fashioned  problem,  whose  bearings  upon  the 
subject  will,  I  trust,  be  presently  seen.  I  allude  to  the  problem  of  the 
price  of  a  horse,  in  which  a  farthing  was  allowed  for  the  first  nail  in  his 
shoes,  two  for  the  second,  four  for  the  third,  and  so  on.  There  were 
thirty-two  nails  in  all,  and  yet,  from  the  small  beginning  of  a  farthing, 
owing  to  this  doubling  thirty-one  times,  the  value  of  the  horse  was  only 
to  be  computed  in  millions  of  pounds.  Now,  with  reference  to  the 
subject  of  astronomy,  we  shall  have  occasion  to  see  that,  though  com- 
mencing with  a  comparatively  moderate  unit,  we  shall  advance  upon 
a  similar  plan,  but  much  more  rapidly.  Keeping,  then,  in  view  the 
illustration  already  given,  you  will  at  once  see  how  gigantic,  after  a 
very  few  steps,  must  be  the  last  result  compared  with  the  first.  Our 
first  object  to-night  will  be  to  gain  some  idea  of  the  size  of  the  earth 
itself,  on  which  we  stand.     The  half  diameter  of  tU^  ^aitVXi  \&  \Xi^ 
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measuring  unit  with  which  to  compare  the  distance  of  the  earth  from 
the  sun,  and  thus  obtain  a  new  unit  with  which  afterwards  to  compare 
the  distances  of  the  other  planets.  To  give  a  just  idea  of  the  size  of 
the  earth  we  will  avail  ourselves  of  the  largest  tangible  measure  at- 
tainable, that  is,  the  highest  mountain  on  the  earth's  surface.  The 
highest  mountains  are  the  Himalayas,  their  altitude  being  five  and 
a  half  miles.  Now,  we  do  not  exaggerate  when  we  say  that,  if  we 
could  uncover  the  base  of  one  of  those  mountains,  it  would  cover  four 
times  the  original  area  of  the  District  of  Columbia,  or  the  surface  of 
one  of  the  ordinary  counties  of  our  States,  rising  above  that  surface 
to  the  height  of  five  and  a  half  miles,  about  equal  to  the  height  of 
Chimborazo  added  to  that  of  the  highest  of  the  Alps.  This  shall  be 
our  standard  of  comparison  with  regard  to  the  magnitude  of  the  earth. 
Such  a  mountain  is  rather  more  than  rrto^  ^^  ^^^  earth's  diameter  or 
about  -Y^o  of  i*^8  radius.  In  making  the  comparison,  after  the  ordi- 
nary mode,  two  difficulties  present  themselves.  It  is  said  that,  if  yoo 
represent  the  earth  by  a  globe,  the  highest  mountain  on  its  sur- 
face may  be  represented  by  a  small  grain  of  sand.  You  thus  proceed 
from  the  greater  to  the  less,  whereas,  in  nature,  we  must  proceed  from 
the  less  to  the  greater.  Besides,  a  grain  of  sand  is  too  small  to  give 
an  adequate  idea  of  the  matter  to  be  illustrated.  To  avoid  this  we 
shall  make  use  of  a  scale  sufficiently  large  to  present  the  mountain 
distinctly,  and  shall  proceed  in  the  natural  order  from  the  less  to  the 
greater.  This  diagram  before  me  is  thirty-nine  feet  six  inches  in 
length,  and  is  intended  to  represent  two  radii  of  the  earth  opening  to 
the  extent  of  one  degree.  At  the  further  end  of  it  is  a  blue  band, 
representing  the  atmosphere,  and  immediately  beneath  which  is  a 
small  row  of  mountains.  Their  heights,  on  this  scale,  is  a  trifie  less 
than  two-thirds  of  an  inch,  and  their  actual  height,  as  compared  with 
the  real  half  diameter  of  the  earth,  is  as  two-thirds  of  an  inch  com- 
pared with  thirty-nine  and  a  half  feet,  and  doubling  the  half  diameter 
we  shall  have  the  ratio  of  two-thirds  of  an  inch  to  seventy-nine  feet. 
Below  the  row  of  mountains  you  have  a  dark  blue  band,  representing 
the  ocean.  Below  that  again  a  darker  portion  still,  representing  that 
portion  of  the  earth's  crust  through  which  you  must  go  to  find  a  red 
heat,  and  beyond  that  you  have  the  red  color  continued  until  it  passes 
into  whiteness ;  it  indicates  the  depth  at  which  we  would  probably 
arrive  at  a  white  heat. 

[It  would  be  impossible,  in  a  wood-cut,  to  do  justice  to  the  illustra- 
tion here  explained  by  the  lecturer.  The  explanation  itself  will 
doubtless  be  sufficient.] 

The  diameter  of  the  earth  is,  then,  a  very  large  unit  in  comparison 
with  the  height  of  the  highest  mountain.  The  cifcumference,  of 
course,  is  more  than  three  times  the  diameter.  If  you  should  attempt 
to  walk  around  the  earth  at  the  rate  of  twenty  miles  a  day,  three 
years  and  five  months  would  be  spent  in  completing  the  circuit;  and  if 
you  should  fly  around  it  at  the  rate  at  which  the  steam  car  travels,  say 
thirty  miles  an  hour,  you  would  accomplish  its  circuit  in  thirty-four  and 
a  half  days ;  but,  if  its  circumference  be  great  in  comparison  with  ordi- 
nary standards,  its  surface  in  comparison  with  that  of  a  sphere  of 
ordinary  size  must  be  still  more  enormous.    The  illustrations,  I  would 
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remark,  that  I  give  you  here,  are  most  of  them  originally  devised,  and 
the  results  in  all  cases  verified  by  actual  computation.  We  could  not 
pass  over  the  surface  of  the  earth  and  take  a  good  look  at  the  surface 
at  a  more  rapid  rate  than  that  of  twenty  square  miles  a  day,  and  yet 
this  would  occupy  us  a  period  of  27,090  years.  To  view  that  portion 
of  the  earth  which  is  inhabited,  if  we  should  estimate  it  at  but  one- 
fourth  of  the  whole,  would,  at  the  same  rate  of  progress,  require  0,750 
years ;  or  to  view  the  habitable  portion  of  the  surface  of  the  earth  would 
require,  in  the  case  of  the  same  individual,  provided  he  could  live  so 
long,  more  than  the  time  from  the  creation  of  man  down  to  the  present 
day  to  walk.  If  the  surface  of  the  earth  be  so  large,  its  capacity,  of 
course,  compared  with  an  ordinary  standard,  will  be  found  to  be  to  it 
in  a  still  greater  ratio.  The  largest  tangible  measure,  as  I  have  said, 
is  the  largest  mountain  on  the  earth's  surface.  Suppose  such  a  moun- 
tain to  be  regularly  shaped,  and  to  have  a  diameter  of  twenty  miles  at 
the  base,  it  would  then  contain  576  cubic  or  solid  miles  of  material. 
Make  use  of  that  huge  body  as  the  unit  of  measurement  of  the  bulk  of 
the  earth,  and  the  bulk  of  the  earth  would  contain  it  450,000,000  of 
times,  and  even  more.  How  can  we  appreciate  so  large  a  number? 
We  find  it  even  difficult  to  form  an  idea  how  large  a  number  a  mil- 
lion is  ;  we  raay  obtain  some  idea  of  the  Vastness  of  numbers,  such  as 
those  in  question,  by  ascertaining  the  time  required  to  count  them. 
If,  then,  you  should  count  at  the  rate  of  two  per  second,  continuing  the 
work  for  eight  hours  a  day,  twenty-one  years  and  five  months  wouhl  be 
spent  in  counting  the  number  which  expresses  the  bulk  of  the  earth 
in  comparison  with  that  of  the  mountain.  Perhaps  I  do  not  exag- 
gerate the  matter  when  I  say,  that  the  most  accurate  idea  of  a  bulk  so 
vast  may  be  obtained  by  regarding  the  image  which  we  frame  to  our- 
selves when  we  attempt  to  form  an  idea  of  infinite  space.  As  we 
cannot  grasp  infinity  this  image  must  have  a  dim  and  misty  outline ; 
but  it  may  be  that  it  approaches  more  nearly  than  anything  else  to 
presenting  an  adequate  idea  of  the  actual  size  of  the  earth. 

Having  obtained  some  idea  of  the  size  of  the  earth  let  us  proceed  a  step 
further,  not  in  the  way  of  doubling,  but  much  faster.  In  so  doing  we 
next  notice  the  distance  of  the  earth  from  the  moon,  which  is  represented 
here  on  a  much  smaller  scale  than  that  employed  in  our  first  figure. 
The  distance  from  the  centre  of  the  earth  to  the  centre  of  the  moon  is 
about  sixty  radii,  or  thirty  diameters  of  the  earth.  The  magnificent 
appendage  of  Saturn  compares  very  well  in  size  with  this,  its  diame- 
ter being  about  twenty  times  that  of  the  earth.  We  pass  from  this  to 
the  diameter  of  the  sun,  which  is  about  one  hundred  and  twelve  times 
that  of  the  earth,  and,  of  course,  the  surface  is  more  than  ten  thou- 
sand times  the  surface  of  the  earth.  The  scale  we  have  at  first  adopted 
we  should  find  to  be  inadequate  to  compare  the  earth  with  the  sun. 
No  ordinary  apartment  could  contain  the  necessary  illustration.  The 
scale  has  therefore  been  reduced  a  thousand  times,  instead  of  being 
that  of  a  hundred  miles  to  a  foot.  This  diagram  is  constituted  on  a 
scale  of  100,000  miles  to  a  foot.  On  it  the  earth  has  shrunk  down  to 
y5*o  ^^^^^°c^  ^^  diameter.  This,  then,  [pointing  to  the  figure,]  is 
the  relative  size  of  the  sun,  112  diameters  of  the  earth  being  equal  to 
tl^e  diameter  of  the  sun.     The  liveliest  imaginatvoxi,  Vvo^^^^t'^^<^\- 
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cised,  can  form  no  adequate  idea  of  the  size  of  this  magnificent  luminary 
of  the  day.  Its  surface  occupies  an  area  greater  than  that  of  twice  ten 
thousand  oceans,  each  larger  than  the  Pacific.  And  this  surface  is 
tossed  into  waves  of  intense  hrilliancy,  beneath  which  the  Himalayas 
would  be  buried  and  **melt  with  fervent  heat;"  and  whether  we 
regard  him  as  issuing  from  the  chambers  of  the  east,  he  commences 
like  a  giant  to  run  his  course ;  or  whether  in  unveiled  meridian  splen- 
dor, he  almost  seems  to  pause  a  moment  to  gaze  upon  a  world  rejoicing 
in  his  presence,  or  enwrapped  in  robes  of  surpassing  magnificence  he 
sinks  to  rest  at  night ;  under  any  and  all  these  points  of  view,  he  is 
at  once  the  fitting  representative  and  chosen  emblem  of  all  that  is 
good  and  beautiful. 

From  the  size  of  the  sun  we  proceed,  in  the  next  place,  to  that  of 
the  diameter  of  the  earth's  orbit.  But  I  would  observe,  in  passing, 
that  the  relative  size  of  most  of  the  planets  is  represented  in  this 
diagram.  Thus,  we  have  that  of  Mercury,  Venus,  Mars,  Jupiter, 
Saturn,  &c.     The  moon  is  represented  by  a  ball,  the  size  of  a  pea,  at 

1.    2.    3.   4.  5.  6. 


Upper  line — 1    Mercury.    2.  Venus.    3.  Earth.    4.  Mart.    5.  Moon.    6.  Jupiter. 
Lower  line— 7.  Saturn  and  the  throe  1  irgesl  uf  his  satellites.     8.  Uranus,  with  the  two 
large  satellites.     9.  Neptune,  with  his  satelUtes. 

the  place  to  which  I  now  point,  almost  touching  the  sun.  That  rep- 
resents the  comparative  size  of  the  moon.  The  distance  from  the 
centre  to  the  surface  of  the  sun  is  one  and  two-thirds  the  distance  of 
the  moon  from  the  earth,  which  itself  is  thirty  diameters  of  the  earth. 
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The  distaDce  of  the  earth  from  the  sun  is  about  12,000  diameters 
)f  the  earth,  or,  if  we  proceed  in  the  other  way,  multiplying  the 
ast  unit,  we  shall  find  it  to  be  107  diameters  of  the  sun,  vast  as  is 
;hat  body  in  extent.  To  travel  this  distance  at  the  rate  of  thirty 
niles  an  hour,  going  on  continually,  would  occupy  three  hundred 
ind  sixty  two  years  and  seven  months ;  and  merely  to  count  it  at 
it  the  rate  already  mentioned,  that  of  two  per  second  for  eight 
lours  of  every  day,  would  fully  occupy  four  and  a  half  years ; 
ind  yet  more  than  three  times  this  distance  the  earth  travels  every 
fear.  To  turn  around  but  once  in  a  year  requires  but  a  very  slow 
iDgular  motion.  Imagine  the  hand  of  a  dial-plate  to  turn  around 
3nly  once  in  a  year,  how  larjije  the  dial-plate  must  be  in  order  that  we 
might  see  the  motion  at  all ;  yet  in  completing  its  circuit  the  earth 
travels  at  the  rate  of  nineteen  miles  per  second ;  or,  while  I  de- 
liberately say  to  you,  it  moves,  we  are  borne  nineteen  miles.  This 
result  cannot  be  in  error  by  more  than  its  two  hundred  and  thirty- 
secoDd  part.  When  nearest  to  the  sun,  which  is  about  the  last  of 
December,  we  travel  about  three  tenths  of  a  mile  per  second  faster 
than  this,  and  about  the  first  of  July  three-tenths  of  a  mile  slower. 
Even  this  excess  of  velocity  is  fearful.  Who  could  think  of  being 
conveyed,  mechanically,  over  the  surface  of  the  earth  at  the  rate  of 
three-tenths  of  a  mile  per  second. 

We  are  now  compelled  again  to  reduce  our  scale,  and,  instead  of  one, 
one  hundred  thousand  miles  to  the  foot,  make  use  of  one,  two  hundred 
millions  of  miles  to  a  foot;  and  thus  the  sun,  though  magnificent  in 
comparison  with  the  earth,  shrinks  down  and  becomes  no  larger 
than  the  head  of  a  pin.  The  orbit  of  the  earth  is  represented  by  a 
white  curve,  to  which  the  rod  now  points.  Here  we  have  the  dis- 
turbed regions  of  the  smaller  planets,  and  there  we  have  portions  of 
that  of  Uranus  and  the  most  remote  of  the  known  planets,  Neptune. 
This  long  and  complete  curve  is  the  orbit  of  Halley's  comet.  The 
distance  of  the  earth  from  the  sun  being  now  taken  as  our  unit,  the 
distance  of  Neptune  will  be  thirty  times  that,  or  thirty  times  ninety- 
five  million  miles.  Of  course,  to  travel  it  at  thirty  miles  per  day 
continuously  would  occupy  about  ten  thousand  eight  hundred  and 
seventy-five  years.  Five  distances  of  the  earth  from  the  sun  from 
the  place  of  Neptune  would  carry  you  to  the  end  of  the  orbit  of  Hal- 
ley's  comet.  The  distance  from  this,  again,  to  the  nearest  star  is,  we 
had  almost  said,  a  void  of  immense  extent  compared,  with  that 
which  we  have  already  had  to  do.  It  is  scarcely  worth  while  to  re- 
gard miles  at  all  in  speaking  of  the  distance  of  a  star ;  the  number 
becomes  so  large  that  we  cannot  grasp  it.  We  may,  however,  obtain 
a  speaking  illustration  of  the  enormous  distance  of  the  nearest  of  the 
fixed  stars  by  ascertaining  what  must  represent  it  in  comparison  with 
the  «mall  globe  which  1  hold  in  my  hand,  which  has  a  diameter  of 
three  inches.  We  must  despair  any  more  of  illustrating  distances  so 
vast  by  any  picture,  however  large.  We  are  not  about  to  deal  in  mag- 
nificent oriental  fiction,  but  with  ascertained  facts.  Let  this  globe  rep- 
resent the  earth  ;  then  one  hundred  and  seventeen  thousand  five  hun- 
dred miles  will  represent  the  distance  of  the  nearest  fixed  star. 

It  is  useless,  almost,  to  state  how  long  it  would  take  to  count 
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this  distaDce — one  hundred  and  seventeen  thousand  years  would 
thus  be  occupied  ;  and,  if  you  thought  of  travelling  it  at  all,  you 
would  find  that  it  could  not  be  accomplished  in  seventy-four  mil- 
lions of  years.  Having  thus  ascended  where  the  nearest  of  the 
fixed  stars  are,  let  us,  in  the  next  place,  ascertain  what  they  are— 
whether  planets  or  suns,  or  what?  We  all  know  with  how  much 
facility  we  see  a  bright  light,  though  it  may  be  very  small.  A  can- 
dle or  taper  can  be  seen  in  foggy  weather  long  before  the  building 
containing  it;  and  even  in  the  case  of  reflected Jight,  the  merest 
spicula  of  glass,  how  brightly  it  shines,  and  how  readily  it  can  be  dis- 
tinguished from  the  dark  substances  surrounding  it.  The  light  of  a 
star  must  be  very  intense,  for  even  when  highly  magnified  by  a 
telescope,  so  that  its  light  is  enfeebled,  it  yet  shines  brightly,  though 
appearing  nearly  as  a  mere  point ;  and  if  the  light  of  it  is  reflected 
light  why  do  we  not  see  the  body  that  illuminates  the  star  ?  What 
is  that  body  ?  It  cannot  be  the  sun,  because,  even  at  the  very  moderate 
distance  of  the  planets,  it  becomes  very  feeble;  if,  then,  we  could 
suppose  the  light  coming  from  the  stars  to  be  reflected  light,  we 
would  be  at  a  loss  to  discover  the  luminous  body  that  shines  upon 
them.  But  it  has  been  ascertained,  by  careful  experiment,  that  the 
light  of  the  very  brightest  fixed  star,  Sirius  or  the  Dog  star,  which, 
.  if  the  nigtit  were  clear,  my  audience  might  see  as  they  passed  out  of 
the  lecture  room — we  say  it  has  been  ascertained  that  the  actual  light 
emitted  by  this  star,  (with  quite  a  probable  allowance  for  distance,) 
is  full  sixty-three  times  that  of  our  sun;  such  is  not  always  the 
case,  as  some  stars  do  not  give  quite  as  much  light  as  the  sun.  But 
it  is  true,  notwithstanding,  that  if  many  of  the  stars  are  not  suns  they 
are  more.  It  is  unnecessary  to  contend  about  the  name,  for  you  must 
either  call  them  suns  or  invent  a  name  which  shall  mean  a  larger 
thing.  When  we  make  the  statement  that  all  the  fixed  stars  are  suns, 
are  we  aware  of  the  sublimity  involved  in  that  statement?  I  under- 
took to  show  my  audience,  as  well  as  I  could,  a  short  time  ago,  what 
constituted  a  single  sun  ;  but  it  is  also  true  that  the  tiny  ray  which 
gladdens  our  eye,  as  shooting  from  some  twinkling  star,  it  trembles  io 
the  casement ;  it  is  true  that  this  is  a  miniature  sunbeam,  and  the 
faint  and  feeble  glow  of  starlight,  which  sometimes,  like  a  semi- 
transparent  veil,  covers  the  fair  face  of  nature  is  woven  of  the 
scattered  glory  of  thousands  of  suns.  In  the  very  fact  that  it  is  thus 
but  faint  and  feeble  we  have  the  most  speaking  illustration  of  their 
awful  distance  ;  when  we  arrive  at  such  a  distance  as  this,  it  becomes 
quite  evident  that  such  a  unit  as  the  earth's  distance  from  the  sun  is 
altogether  too  small.  The  distance  of  the  earth  from  the  sun  must  be 
taken  some  500,000  times  or  more,  in  order  to  make  a  comparison,  and 
we  must  therefore  resort  to  something  that  will  give  us  an  adequate 
measuring  unit.  This  may  be  found  in  the  velocity  of  progression  of 
the  light  which  comes  from  the  stars  themselves.  According  to  two 
different  and  independent  results  this  velocity  is  about  192,000  miles 
per  second  ;  the  distance  of  the  earth  from  the  sun  will  thus  be  repre- 
sented by  8^  minutes.  It  takes  a  very  trifle  more  than  that  for 
light  to  pass  from  the  sun  to  the  earth.  The  light  comes  from  a 
Centauri,  the  nearest  of  the  fixed  stars,  in  3^  years;  from  61  in  the 
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Swan  in  9^  years  ;  from  Arcturus  in  26  years  ;  from  the  Polar  star  in 
48  years ;  and  from  Capella  in  70J  years ;  or  Capella,  the  beautiful  star 
in  the  Goat,  is  seen  by  the  light  which  left  it  nearly  three-quarters  of 
a  century  ago,  and  has  been  travelling  at  the  rate  of  one  hundred 
and  ninety-two  thousand  miles  per  second  during  the  whole  of  that 
interval. 

Let  us  next  notice  the  combinations  ot  the  stars.  It  is  a  very 
carious  circumstance,  to  say  the  least,  that  wherever  we  direct  the 
telescope  to  the  heavens  we  shall  find  the  stars  combined  in  pairs  ; 
and  so  frequently  does  this  combination  occur  that  we  cannot  regard 
it  as  the  result  of  accidental  position.  It  is  true  that  when  two  stars 
are  almost  one  behind  the  other  they  might  not  appear  to  be  very  far 
apart,  though  really  at  very  different  distances  from  us  ;  but  by  careful 
measurement,  in  some  cases,  it  has  been  ascertained  that  they  are 
really,  as  well  as  apparently,  near.  In  fact  they  are  connected  to- 
gether, and  revolve  around  each  other,  as  is  the  case  with  the  earth 
and  sun.  We  have  here  represented  two  or  three  such  double  stars. 
T^iere  is  one  in  Gemini ;  also  one  in  Scorpio,  one  of  the  two  stars 
being  blue  and  the  other  yellow.  The  blue  star  does  not  show  well, 
unless  in  a  very  good  light ;  but  the  representation  is  therefore  the 
more  true  to  nature,  the  sky  being  itself  so  blue  that  it  is  more  diflBl- 
cult  to  see  such  a  star.  Bed  and  yellow  stars  are  also  of  frequent . 
occurrence ;  and  in  the  case  of  the  beautiful  star  in  Andromeda,  the 
two  individual  stars  are,  the  one  rose  color,  and  the  other  green  ;  the 
colors  of  the  double  stars  are  complementary,  or  such  as,  when  com- 
bined together,  form  a  white  light,  the  star  appearing  white  and 
single  to  the  bare  eye.  We  can  perceive  something  extremely  elegant 
in  the  arrangement  if  planets  should  circulate  around  these  red  or 
green  suns ;  then  a  red  or  a  green  light  would  be  seen  as  long  as  it 
alone  were  visible  ;  but  a  white  light,  when  both  suns  were  above  the 
horizon,  poetic  fancy  never  sketched  anything  more  sublimely  elegant 
than  this  combination  of  tinted  suns,  these  parti-colored  gems  which 
sparkle  in  the  diadem  which  surrounds  the  dark  brow  of  ni^ht. 

We  come  now  to  a  more  extensive  combination  of  stars.  We  cannot 
look  at  the  sky  with  any  sort  of  attention  even  once  without  perceiving 
an  amazing  collection  of  the  stars  in  the  direction  of  one  single  great 
band  or  girdle.  This  constitutes  what  is  called  the  milky  way. 
Throughout  one  half  of  its  circuit  it  is  divided  into  at  least  two  parts. 
Most  of  the  stars  in  heaven  are  situated  in  one  part,  and  in  the  other 
portions  of  the  sky  the  stars  are  comparatively  sparse.  The  attempt 
was  made  by  Sir  William  Herschel  to  ascertain  the  relative  distance 
of  the  fixed  stars  before  the  actual  distance  of  any  of  them  was  deter- 
mined. Some  idea  may  be  formed  of  this  by  ascertaining  how  many 
more  can  be  seen  in  one  direction  rather  than  another,  as  we  might 
judge  of  the  extent  of  a  crowded  audience  in  one  direction  rather  than 
in  another,  by  ascertaining  how  many  could  be  seen  in  the  one  and  in 
the  other  direction.  A  better  method  of  sounding  the  heavens,  as  it  was 
called,  consisted  in  using  successively  telescopes  of  greater  and  greater 
space-penetrating  power.  The  space-penetrating  power  may  be  ascer- 
tained by  comparing  the  brightness  of  the  beam  of  light  emitted  by  a 
telescope  with  that  seen  by  the  bare  eye.  The  science  of  optics  will 
readily  enable  us  to  ascertain  that.  Then,  if  we  oe«^i  \iLm\\i^\>A»X»\\'^\. 
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at  twice  the  distance  is  four  times  as  feeble,  &c.,  it  will  be  seen  that  a 
telescope  which  would  increase  the  intensity  of  light  to  four  times  that  of 
the  light  seen  by  the  bare  eye  might  enable  us  to  see  twice  as  far,  &c. 

By  making  use  of  a  telescope  of  a  greater  and  greater  spaoe-pene- 
trating  power  Sir  William  Herschel,  in  investigating  portions  of  the 
milky  way,  continued  to  see  new  stars  up  to  the  twenty-eighth 
order  o^  distance.  The  borders  of  the  milky  way  are  supposed  to 
be  at  the  nine  hundredth  order  of  distance.  If  this  be  so  the 
time  of  the  arrival  of  light  from  the  borders  of  the  milky  way  must 
not  be  measured  by  a  single  year,  but  by  centuries  ;  in  fact,  so  far  as 
we  may  rely  on  the  conclusions  of  Dr.  Madler,  the  distance  of  the 
centre  of  this  our  group  from  us,  as  thus  estimated,  is  537  years.  He 
concludes,  moreover,  that  the  stars  in  the  milky  way  and  our  son 
with  them  revolve  at  the  rate  of  once  in  about  eighteen  million  years. 
Whether  we  regard  this  as  accurately  ascertained  or  not,  very  certain 
it  is  that  the  sun  and  e\\  planets  are  moving  in  the  regions  of  space. 

The  researches  of  Herschel,  Argelander,  Struve,  and  others,  have 
all  contributed  to  point  out  very  accurately  a  single  spot  in  the  heav- 
ens, towaids  which  we  are  incessantly  travelling  by  a  motion  very 
slow  when  we  consider  the  magnitude  of  the  orbit,  the  distance  trav- 
elled being  about  four-fifths  of  the  diameter  of  the  earth's  orbit  every 
year.  When  we  scrutinize  the  outskirts  of  the  milky  way  and  at- 
tempt to  see  beyond  it,  we  find  what  seems  to  be  an  entirely  detached 
combination  of  stars.  If  what  we  see  in  them  be  stars  only  about  the 
size  of  those  in  the  milky  way  we  might  readily  conclude  that  they 
were  at  no  greater  distance  ;  but  it  may  be  that  what  are  apparently 
single  stars  are  themselves  combinations.  These  groups  are  called 
clusters.  This  is  the  representation  of  a  coarse  cluster.  We  find  others 
much  more  closely  arranged,  as  in  the  figure,  where  they  are  repre- 
sented by  a  white,  powdery  substance.  The  stars  near  the  centre  are 
not  to  be  counted  by  hundreds.  When  clusters  become  so  remote  that 
you  cannot  make  out  the  individual  stars  you  may  still  discern  clus- 
ters of  a  granular  shape  and  appearance  in  their  structure  ;  or  that 
they  are  made  up  of  a  ''star  dust,"  an  expression  sublime  from 
its  very  simplicity.  In  this  quasi  crystalline  mass  the  molecules  are 
double  stars,  the  ultimate  particles  are  suns,  and  the  atoms,  if  any, 
are  planets.  If  the  cluster  be  a  globular  one  it  may  also  be  true  that 
all  the  stars,  the  outer  ones  only  excepted,  are  revolving  around  the 
centre  in  the  self-same  time.  Beyond  these  still  are  the  nebula3,  some 
of  which  the  most  powerful  telescopes  have  failed  to  resolve;  that  is, 
have  failed  to  show  that  they  are  made  up  of  stars.  In  other  cases 
they  are  found  to  be  made  up  of  stars,  and  resolvable.  We  cannot 
positively  assert  that  there  is  no  cloudy-looking  substance  existing 
in  the  heavens  which  is  not  made  up  in  this  way ;  some  appear- 
ances, surrounding  stars,  cannot  as  yet  be  resolved.  Other  whole 
nebulae  cannot  yet  be  resolved  by  telescopes  of  large  space-penetrating 
power.  Some  idea  of  the  distance  of  a  nebula  not  resolvable  may  be 
obtained  by  ascertaining  the  space-penetrating  power  which  will  cause 
that  nebula  to  present  the  appearance  put  on  by  another  before  power 
suflScient  was  applied  to  resolve  it;  and  thus,  comparing  the  powers 
employed  in  the  two  cases,  we  arrive  at  a  distance  so  great  as  that  a 
comparison  by  means  of  the  velocity  of  light  itself  becomes  almost 
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nadeqnate.  Even  light,  (which  could  we  thus  curb  its  motion  would 
^rdle  the  earth  in  a  twinkling,)  which  rebounds  to  us  from  the  moon 
n  a  second  and  a  quarter,  and  which,  springing  from  its  home  in  the 
inn,  visits  the  most  distant  of  the  known  planets  and  returns  in 
ess  than  a  day,  even  this  swiftly  flying  messenger,  borne  upon  the 
rery  wings  of  the  morning,  can  only  reach  us  from  those  remote 
x>and8  auer  the  lapse  of  centuries.  Admitting  all  this  to  be  true, 
shen,  although  an  accurate  result  is  here  no  longer  possible,  there  is 
%  reasonable  probability  that  the  sublime  idea  presented  by  Huygens 
LS  itself  a  fact ;  that  some  of  these  bodies  are  so  remote  that  the  light 
by  which  we  see  them  must  have  left  them  before  the  creation  of  man. 
rhere  is  something  almost  awful  in  the  thought  of  our  having  arrived 
at  a  reasonable  probability  that  we  see  these  objects  as  they  were  be- 
fore the  race  of  man  had  being  ;  to  behold,  as  it  were,  the  record  of 
eternity  past,  unrolled  to  be  read  in  time.  We  are  compelled  to  view 
them  from  such  a  distance  looking  towards  them ;  but  in  imagination 
we  may  place  ourselves  at  the  other  extremity  of  the  line  thus  defined, 
then  the  light  from  the  earth  and  solar  system  would  have  been  as 
long  in  reaching  that  position  as  the  light  from  the  other  way  has  been 
in  reaching  us ;  and  ii  we  had  the  optical  power  and  could  look  down 
upon  the  earth,  then  the  mastodon,  which  is  now  a  mere  fossil  in  our 
cabinets,  would  be  seen  as  the  living,  moving,  breathing  mastodon. 
The  fact,  in  more  general  terras,  is  this:  There  are  portions  of  the  uni- 
verse through  which  the  visible  record  of  very  much  that  is  great 
and  awful  that  has  been  transacted  here  is  still  travelling  through  the 
regions  of  space,  and  might  be  discerned  by  a  being  provided  with 
sufficient  optical  power.  I  think  it  necessary  to  notice  but  one  thing 
more.  The  fixed  stars  are  not  merely  like  the  sun  in  the  intensity  of 
their  light,  but,  it  would  also  seem,  in  revolving  around  their  axes. 
We  ascertain  that  the  sun  revolves  around  its  axis  by  noticing  the 
spots  on  its  surface.  When  there  are  many  spots  towards  us  the  light 
of  the  sun  must  be  enfeebled,  sometimes  even  sensibly  so.  There  are 
variable  stars  that  periodically  become  dim  and  then  again  resume 
their  former  brightness.  The  natural  solution  of  this  fact  is  that  these 
stars  are  like  the  sun,  not  merely  in  their  light,  but  also  in  the  way  in 
which  that  light  is  produced.  Perhaps  upon  their  surface  there  are 
spots  which,  when  turned  towards  us,  cause  their  light  to  become  dim, 
and  when  away  from  us  there  is  an  increase  of  brightness.  There  are 
stars  also  which  may  be  called  temporary  stars  ;  for  after  appearing 
in  the  heavens  a  brief  period  they  become  seemingly  very  small  or  they 
disappear  altogether,  a  fact  which  can  hardly  well  be  accounted  for, 
except  by  the  supposition  that  there  has  been  a  real  physical  change 
in  the  body  itself.  In  undergoing  these  changes,  changes  in  color  have 
also  been  manifest,  so  great  that  we  may  suppose  that  there  has  been 
a  combustion  or  partial  destruction  of  the  body  in  question.  The  star 
seen  by  Anshelm  in  1670  was  of  the  third  magnitude,  passed  through 
great  fluctuations  of  light  for  two  years,  and  then  became  either  ex- 
cessively small  or  quite  invisible.  There  are,  moreover,  lost  stars, 
whose  places  are  now  vacant,  though  some  of  them  have  been  recently 
observed.  When  we  look  at  these  strange  fluctuations  we  may  sup- 
pose that  something  like  combustion  has  taken  place,  or  that,  for  the 
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time  being,  its  power  of  giving  light  has  been  suspended.  In  reviewing 
these  facts  it  appears  difficult  not  to  conclude  that  here  was  a  world 
whose  destiny  was,  for  the  time  being,  completed,  and  the  fitful  glare 
of  whose  gorgeous  funeral  pile  shooting  across  almost  the  vast  distance 
which  separates  us  came  with  undiminished  velocity  to  tell  us  the  tale 
that  once  it  was.  However  this  may  be,  we  certainly  know  that  He 
who,  '^by  His  strength,  setteth  fast  the  mountains,  being  girded 
with  power,"  hath  also  '^  of  old  laid  the  foundation  of  the  earth,  and 
the  heavens  are  the  work  of  his  hands.  They  shall  perish  but  He  shall 
endure  ;  yea,  all  of  them  shall  wax  old,  like  a  garment,  and  as  a  ves- 
ture shall  He  change  them,  and  they  shall  be  changed ;  but  He  is  the 
same  and  his  years  shall  have  no  end;"  for  ^'  He  inhabiteth  eternitj 
and  the  praises  thereof." 
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COMMUNICATION  FROM  A.  FENDLER. 

COLONIA  TOVAR,  VENEZUELA,  SoUTH  AMERICA, 

August  5,  1856, 

Dear  Sir  :  I  sailed  from  Philadelphia  on  the  5th  of  May,  and 
arrived  at  Laguayra  three  weeks  after.  Colonia  Tovar  I  reached  on 
the  7th  of  June,  and  commenced  my  meteorological  observations  on 
the  10th.  The  barometer  and  the  dry  and  wet  bulb  thermometers, 
which  by  your  kindness  I  received  from  Mr.  Green,  I  have  brought 
home  safe  and  in  good  order. 

Accompanying  this  I  send  you  two  registers  of  meteorological  ob- 
servations of  the  month  of  June  and  July,  1856  ;  and  here  I  have  to 
make  the  following  remarks  : 

1.  As  I  am  very  much  interested  in  the  results  of  the  observations, 
I  need  not  say  that  I  pay  the  most  particular  care  and  attention  to 
the  condition  of  the  instruments,  as  well  as  to  the  nicety  in  taking 
observations  and  in  noting  them  down. 

2.  The  column  under  the  head  of  "  Barometer  height  reduced  to 
freezing  pointy"  I  could  not  fill  up  for  want  of  the  necessary  tables. 

3.  By  comparing  my  old  thermometer,  which  is  one  of  the  more 
common  kinds,  marked  "T.  Barry,  London,"  with  the  Smithsonian 
dry  bulb  thermometer,  I  found  that  the  former  is  from  one  and  a  half 
to  five  degrees  too  high  ;  so  that  I  was  obliged  to  use  the  dry  bulb  of 
the  psychrometer  also  as  thermometer  in  the  open  air.  The  wet  bulb 
was  therefore  exposed  to  the  open  air  also.  According  to  the  first 
principles  of  evaporation  it  is,  however,  evident  that  the  more  rapid 
the  motion  of  air  is  which  touches  the  wet  bulb  the  more  energetic 
will  be  the  evaporation  of  the  water  contained  in  the  wet  linen,  and 
the  lower  will  the  mercury  sink.  This  I  found  to  be  confirmed  by 
every  breeze,  and  even  the  lightest  breath  of  wind  that  happened  to 
strike  the  wet  bulb  at  the  time  I  took  observations.  I  therefore  regard 
all  observations  with  the  psychrometer,  that  are  not  taken  in  a  calm 
atmosphere,  or  in  an  atmosphere  the  velocity  of  which  at  the  time  of 
observation  is  known,  as  of  little  value, 

As  I  had  no  other  standard  thermometer  besides  the  dry  and  wet 
bulb,  I  can  give  the  psychrometrical  observations  only,  with  the  re- 
mark that  they  are  worth  just  as  much  as  all  other  such  observations 
made  in  the  open  air  without  regard  to  the  currents  of  the  atmo- 
sphere. In  future  I  shall  try  to  shelter  the  wet  bulb  against  the 
influence  of  wind  at  the  time  of  observation. 

4.  As  I  have  no  rain  gage  I  can  only  put  down  the  time  of  be- 
ginning and  ending  of  rain. 

5.  With  regard  to  clouds  I  may  say,  that  the  higher  cloT»ids  are 
mostly  hidden  from  view  by  the  masses  of  lower  clouds,  so  that  the 
course  of  the  former  can  very  seldom  be  ascertained  in  the  rainy 
season,  and,  when  seen,  there  are  several  strata,  one  above  the  other. 
Instead  of  the  higher  clouds,  I  have  carefully  nolice^i  audi  ^mX.  ^q^xjl 
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the  course  of  the  lower  clouds,  under  the  head  of  **  winds.'*  The 
motion  of  these  lower  clouds  may  justly  he  said  to  indicate  the  real 
course  of  the  wind  ;  for  in  such  a  mountainous  country  as  this  the 
atmosphere  at  the  bottom  of  the  kettle-shaped  valley  of  the  colony, 
is  set  in  motion  by  a  great  number  of  local  causes,  and  this  motion 
is  changed  and  modified  by  the  many  ravines  and  watercourses,  and 
by  every  slope  of  the  irregularly  shaped  mountains.  The  colony  u 
surrounded  by  mountain  ridges,  crowned  by  several  peaks.  These 
barriers  open  only  in  one  direction,  towards  the  east,  where  they  form 
an  outlet  for  the  river  Tuy,  which  has  its  sources  in  the  neighboring 
fields  and  adjacent  forests.  In  such  a  region  as  this  it  is  next  to  im- 
possible to  note,  even  in  one  narrow  district,  all  the  difiTerent  little 
breaths  and  jerks  of  wind,  which  frequently  change  every  moment. 

As  to  the  motion  of  the  lower  clouds,  they  frequently  showed  a 
velocity  which  I  estimated  at  about  7  miles  per  hour  ;  and  as  there  is 
no  number  corresponding  to  this  velocity  in  the  tables,  I  introduced 
the  number  **  2^,"  which  means  7  miles  per  hour. 

Fog  is  a  considerable  item  in  this  region  in  the  rainy  season,  and  1 
have  accordingly  noted  it  down  under  the  head  of  '*  kinds  of  clouds." 

Thunder  and  lightning  are  very  rare  here,  and  when  they  occur 
they  make  so  little  show  that,  with  regard  to  force,  they  may  be  com- 
pared to  those  of  the  United  States  as  the  zephyr  to  a  strong  gale. 
In  the  register  I  have  noted  them  down  in  the  margin. 

Tornadoes  I  have  never  seen  in  the  colony^  not  even  a  gale  of  wind, 
within  the  two  and  a  half  years  that  I  have  been  living  here.  Hail 
storms  are  unknown  in  this  part  of  the  country. 

Of  the  48  observations  recorded  in  July,  at  7  a.  m.  and  2  p.  m.,on 
the  course  of  the  lower  clouds,  10  are  E.,  15  E.SE.,  and  15  SE.,  which 
shows  the  prevailing  winds  to  be  between  E.  and  SE.  Their  mean 
velocity  is  a  fraction  over  four  miles  per  hour. 

Of  rain,  fog,  mist,  and  clouds^  we  had  more  than  a  sufficiency,  the 
mean  cloudiness  being  6.4. 

The  weather  has  been  so  unfavorable  since  my  return  from  the 
States  that  I  have  not  yet  measured  any  of  the  neighboring  heights 
and  passes  by  barometer. 

The  thermometer  in  the  open  air  shows  a  mean  temperature  of  58.3 
for  the  month  of  July,  a  rather  low  temperature  for  the  height  of 
6,500  feet  in  latitude  10°  26',  The  minimum  of  the  month  was  54^, 
the  maximum  69°. 

I  also  inclose  the  half-hourly  and  hourly  barometrical  observatioM 
for  seven  days,  made  in  order  to  ascertain  the  hour  of  maximum  and 
minimum  of  the  daily  periodical  variations.  And  here  I  found  that 
these  variations  within  the  tropics,  at  least  at  the  colony,  are  not  so 
regular  as  we  sometimes  find  stated  in  books.  As,  for  instance,  the 
following:  "Such  is  the  regularity  with  which  these  motions  are 
effected  within  the  equatorial  zones  that  they  might  there  serve  to 
give  the  true  time  of  the  day." — (Nicollet,  Essay  on  Meteor.  Observ., 
page  7.)  For  we  find  maximums  at  9^  a.  m.,  10,  II,  12  m.,  and 
minimums  at  4  p.  m.,  4A,  5,  5^,  6^  6^,  7,  and  all  this  within  the  short 
period  of  seven  days.  Tliis  irregularity  is  the  more  remarkable,  as  the 
colony  is  a  place  where  none  of  the  extremes  of  heat  and  cold,  or  of 
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gales,  hurricanes,  and  thunder  storms  are  felt,  that  could  disturb  the 
equilibrium  of  the  atmosphere. 

Besides  the  two  registers  and  the  hourly  observations,  I  have  copied 
for  you  and  inclosed  the  thermometrical  observations  for  12  months  in 
1854  and  1855.  These  have  been  taken  with  my  old  thermometer, 
which  proves  to  be  from  1^  to  5  degrees  too  high,  as  compared  with 
the  Smithsonian  thermometer.  Although  this  would  make  the  mean 
temperature  of  the  year  about  3  degrees  too  high,  we  are  still  enabled 
to  make  some  comparisons  between  the  different  months,  which  show 
that  from  August  the  mean  monthly  temperature  is  gradually  sinking 
till  January,  which  is  the  coldest  month.  After  January  it  rises 
again  till  May,  and  then  sinks  till  July.  This  seems  to  indicate  that 
the  rising  and  falling  of  the  mean  temperature  keeps  equal  pace  with 
the  declination  of  the  sun.  If  we  now  compare  the  means  of  the  dif- 
ferent hours  of  the  day  of  each  month,  we  find  that  the  highest  tem- 
perature of  the  day  is  not  at  2  or  3  p.  ra.,  as  in  the  United  States,  but 
at  12  o'clock  at  noon,  and  that  the  temperature  at  3  p.  m.  is  but  a 
fraction  greater  than  that  at  9  a.  m.  In  five  months  of  the  year  it  is 
nearly  or  quite  the  same  with  that  at  9  a.  m.,  viz:  from  November 
till  March,  inclusive;  during  the  other  part  of  the  year,  from  May 
till  September,  inclusive,  the  mean  temperature  is  higher  at  3  p.  m. 
than  at  9  a.  m.,  with  the  exception  of  October  and  April,  where  tlic 
temperature  at  3  is  even  lower  than  that  at  9  ;  and  these  are  the  two 
months  which  follow  immediately  after  the  equinoxes.  Another  curi- 
ous fact  is  the  sudden  rise  of  mean  temperature  from  July  to  August. 
In  Santa  Fe  de  Bogota,  in  4°  35'  north  latitude,  July  is  said  to  be 
even  the  coldest  month  of  the  year. 

Some  other  facts  could,  no  doubt,  be  drawn  from  this  register  by  com- 
parison, if  its  observations  were  founded  upon  a  standard  thermometer. 

On  the  last  page  of  this  register  of  Golonia  Tovar  you  will  find 
some  observations,  taken  with  the  same  thermometer,  of  ^' Barry," 
during  my  stay  at  Chagres,  on  the  Isthmus  of  Panama. 

During  my  absence  from  the  colony  last  winter  some  persons  here, 
who  can  be  relied  upon,  have  seen  white  frost  one  morning.  This  is 
of  extremely  rare  occurrence,  but  anyhow  very  remarkable  for  the 
latitude  of  10°  26',  even  at  the  height  of  6,500  feet. 

The  characteristics  of  this  region  are  its  clouded  sky,  its  equable  tem- 
perature, and  its  great  amount  of  moisture.  It  is  the  ^' happy 
region  of  the  /cttw,"  where  these  interesting  plants  find  their  most 
suitable  climate  and  grow  in  the  greatest  profusion.  Here  it  is  where 
the  stately  tree-fern  sometimes  is  seen  to  reach  a  height  of  40  feet. 

The  produce  most  profitable  to  raise  in  the  colony  are  potatoes,  rye, 
and  oats.  The  apple  tree  grows  side  by  side  with  the  banana.  The 
strawberry  is  found  in  the  greatest  abundance,  spontaneously  grow- 
ing about  the  fields.  Indian  corn  does  not  come  to  maturity  here, 
while  I  have  seen  it  raised  and  matured  in  Santa  Fe,  New  Mexico, 
which  is  at  least  700  feet  higher  than  the  colony,  and  besides  this  is 
near  36°  north  latitude.  But  in  New  Mexico  they  have  a  cloudless  sky 
nearly  the  whole  year  round  and  an  extremely  dry  atmosphere,  while 
the  colonists  of  Tovar  are  not  much  molested  from  the  beginning  of 
May  to  the  beginning  of  January  by  the  rays  of  the  sun. 
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The  valley  in  which  Colonia  Tovar  is  situated  was,  so  late  as  De- 
cemher,  1841,  a  perfect  wilderDess,  covered  with  primitive  forest. 
Not  even  the  existence  of  this  valley  was  known  fifteen  years  ago, 
neither  to  the  government  nor  to  its  owner,  although  it  is  only  thirty- 
five  miles  west  of  Caracas,  the  capital  of  Venezuela,  and  in  a  straight 
line  cannot  be  more  than  twelve  miles  from  the  sea.  And  when  aa 
attempt  was  made  to  explore  this  region  not  even  a  guide  could  be 
found  for  the  small  exploring  party  of  fifteen  men,  headed  by  Colonel 
Codazzi,  a  skillful  oflScer  and  compiler  of  the  new  map  of  Venezuela. 
When  this  party  at  last  succeeded  in  crossing  this  region  and  reaching 
the  sea-shore,  they  thought  they  had  achieved  a  most  extraordinary 
thing,  (to  cross  a  distance  of  twelve  miles  in  six  days;)  and  after  they 
had  returned  to  their  homes  none  of  them  had  a  desire  to  do  the  feat 
over  again.  This  was  a  party  of  natives.  And  when,  at  a  later 
period,  after  the  establishment  of  the  colony,  another  skillful  engi- 
neer found,  with  a  party  of  colonists,  his  way  to  the  opposite  port  of 
the  sea-shore,  the  party  did  not  venture  to  go  back  the  same  route,  but 
rather  chose  the  way  by  sea  to  Laguayra,  from  there  to  Caracas  and 
back  to  the  colony,  a  very  circuitous  route  certainly.  Such  is  the 
nature  of  this  mountain  region,  with  its  precipices,  waterfalls,  deep 
ravines,  and  its  dense,  almost  impenetrable  primeval  forests. 

In  collecting  botanical  specimens,  I  have  penetrated,  without  a  com- 
panion, the  wilderness  around  in  different  directions,  also  that  on  the 
other  side  of  the  principal  mountain  range  towards  the  sea,  and  can 
testify  to  the  diflSculties  and  hardships  which  are  met  with  in  exploring 
such  a  country.  On  excursions  of  this  kind  the  most  needful  thing 
besides  a  compass  is  a  short  sabre,  called  ^'machetta,"  which  I  ha?e 
to  use  continually  in  cutting  through  the  lianos,  the  erect  and  climbing 
canes,  the  under  shrub,  which  is  all  matted  and  intermingled  in  a 
thousand  different  ways  into  a  dense  mass  of  vegetation. 

In  these  woods,  where  the  rays  of  the  sun  never  touch  the  ground, 
there  it  is  where  moisture  and  a  cool  temperature  reign  forever.  The 
trunk  of  every  tree  and  its  branches  are  covered  with  Ferns,  Lyco- 
podiaceee,  Hosses,  Hepaticae,  Lichens,  Orchids,  Bromeliads,  Arace« 
and  besides  Piperacae  with  many  exogenous  plants  too  numerous  to 
mention. 

The  soil  in  these  forests  is  one  entire  mass  of  slender  rootlets  most 
completely  intermingled  and  interwoven,  more  than  a  foot  in  thickness, 
the  interstices  filled  with  a  brown  but  imperfectly  decomposed  vege- 
table mould,  which  is  kept  in  its  place  by  the  network  of  the  rootlets. 
This  stratum  is  covered  with  mosses  and  remnants  of  leaves,  so  that 
on  the  mountain  ridges  not  only  the  ground,  but  also  the  trunks  and 
branches  of  the  trees,  act  like  a  thick  layer  of  sponges  in  retaining  the 
water  that  either  pours  down  in  form  of  rain  or  settles  more  slowly 
in  the  form  of  mist  and  clouds.  This  water  is  allowed  to  trickle  and 
sink  down  but  very  gradually,  and  is,  therefore,  a  never-failing  source 
from  which  are  constantly  fed  the  many  little  rivulets  that  hurry  down 
the  steep  declivities  into  their  common  receptacle,  the  narrow  chasm 
of  the  river  Tuy,  which,  in  one  continued  row  of  cascades,  rushes 
thundering  down  SE.  and  S.  until  after  a  run  of  twenty  miles,  turn- 
ing suddenly  to  the  east^  it  finds  a  more  level  country. 
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In  the  depth  of  such  a  mass  of  vegetation,  when  man  is  by  himself, 
a  feeling  of  loneliness  takes  the  ascendency  over  every  other  emotion ; 
no  animal  is  seen,  and  but  seldom  the  voice  of  a  bird  heard.  While 
on  the  sea-side  of  the  mountains  I  was  only  made  twice  aware  of  the 
vicinity  of  a  bird  in  two  days.  In  the  neighborhood  of  farms  and 
habitations  of  men  a  greater  variety  of  birds  are  seen  and  heard,  and 
sometimes  the  grunting  or  howling  of  monkeys  and  the  deafening 
cry  of  parrots. 

The  dry  season  commences  here  generally  soon  after  New  Year's 
day  and  lasts  till  the  end  of  April.  The  remainder  of  the  year  is 
taken  up  by  the  rainy  season.  This  is  generally  so,  for  there  are  many 
exceptions,  and  our  notions  about  the  great  regularity  and  sharply 
defined  seasons  of  the  tropics,  which  we  have  received  from  books,  are 
sometimes  materially  upset  and  corrected  by  experience.  When  I  first 
came  to  the  colony,  in  March,  1854,  we  had  a  dr}"  season  in  its  usual 
way.  The  rainy  season  then  commenced  on  the  23d  of  April,  but  it 
did  not  end  with  the  latter  part  of  December,  as  is  usually  the  case; 
it  lasted  till  the  end  of  January,  and  commenced  again  with  the  first 
of  March,  and  then  kept  uniformly  on  till  the  end  of  December,  1855. 
The  dry  season  was,,  therefore,  only  of  one  month's  duration  instead  of 
four.  The  last  dry  season  has  been,  on  the  contrary,  unusually  long, 
and  lasted  till  the  latter  part  of  May. 

I  have  often  thought  that  the  climate  of  North  America  may  stand 
in  some  kind  of  relation  to  the  climate  of  this  country.  It  was  on 
the  24th  of  December,  1853,  when  I  left  New  York,  to  sail  for  La- 
guayra.  We  were  hardly  out  of  sight  of  land  when  a  furious  NW. 
gale,  a  real  hurricane,  (which  is  still  in  fresh  remembrance  with  some 
of  the  captains  I  have  lately  seen,)  during  a  period  of  three  days  threat- 
ened our  destruction.  Alter  my  arrival  in  Venezuela  I  was  told  that 
about  Christmas,  1853,  one  of  the  most  fearful  gales  from  the  north  was 
i'elt  at  Laguayra.*  Another  question  is,  whether  the  late  remarkably 
dry  and  cold  winter  of  the  United  States  and  the  unusually  long  dry 
season  of  Venezuela,  as  also  the  remarkable  appearance  of  white  frost 
in  the  colony,  are  not  connected  in  some  way  or  other. 

As  to  the  trade  winds,  I  found  on  my  trip  from  Philadelphia  to 
Laguayra  that  within  the  tropics  we  had  no  E.NE.  wind,  which  is 
thought  to  be  the  regular  trade  winds  of  those  regions.  After  cross- 
ing latitude  23^^,  in  longitude  68^°,  we  were  becalmed  for  one  day,  and 
soon  after  got  a  fresh  breeze  from  the  south,  which  we  kept  all  the 
way  to  longitude  63^.  By  tacking  we  got  to  latitude  22°,  longitude 
63^°.  From  thence  we  had  the  wind  all  the  time  from  S.SE  ,  which 
we  kept  to  latitude  11^°  the  day  before  we  reached  Laguayra.  Capt. 
Wilkins,  who  has  been  in  this  southern  trade  for  eighteen  years, 
assured  me  that  within  the  last  eight  years  he  never  could  depend 
much  upon  the  trade  winds.  He  finds  that  between  latitude  23°  and 
18°  the  south  wind  frequently  keeps  on  blowing  very  brisk  for  eight 
days  in  succession. 

On  the  way  from  the  colony  to  Caracas,  along  the  high  ridge  of 
the  principal  mountain  chain,  which  stretches  E.  and  W.,  parallel 

o  See  page  188. 
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with  the  coast,  at  an  elevation  of  from  7,000  to  8,000  feet,  we  trayel 
about  six  miles  over  a  region  bare  of  forest,  where  we  nearly  at  all 
times  find  a  very  strong  breeze  from  the  south,  rushing  up  the  declivity 
and  over  the  ridge,  hurries  off  to  the  north  towards  the  ocean.  The 
ocean  can  be  plainly  seen  from  this  elevation.  That  this  great  current 
of  air  does  not  sink  down  along  the  northern  slope,  but,  on  the  con- 
trary, is  somewhat  projected  upwards  by  the  shape  of  the  mountain, 
can  be  seen  by  the  course  of  the  condensed  vapors  which,  in  the  form 
of  fog  and  mist,  are  driven  alon^.  May  not  this  current  of  air  sink 
gradually  lower  and  lower  until  it  reaches  about  latitude  18^,  where 
jt  strikes  the  sea?  I  have  found  this  south  wind  at  sea  always  much 
colder  than  any  of  the  other  winds  in  these  latitudes. 

I  wish  I  was  in  possession  of  some  good  work  on  the  winds  and  the 
currents  of  the  ocean. 

Vegetation  at  the  colony  is  uninterrupted  throughout  the  whole 
year,  except  in  a  small  class  of  plants  which  cannot  thrive  without  a 
great  deal  of  moisture.  Even  in  the  dry  season,  when  the  lower  re- 
gions are  parched  up  with  heat,  if  there  is  any  moisture  at  all  in 
the  atmosphere  capable  of  being  condeused,  the  mountainous  districts, 
especially  those  covered  with  forests,  are  sure  to  get  some  of  it.  Trees 
here  are  evergreens ;  they  keep  their  branches  and  twigs  clothed  with 
leaves  until  death.  Day  after  day,  and  month  after  month,  the  sur- 
rounding forest  presents  the  same  unchanged  view  in  its  deep  green 
garment.  Single  leaves  fall  here  and  there  one  by  one ;  and  new 
leaves  appear  as  slowly  and  gradually  as  the  old  ones  die  away — un- 
noticed and  unobserved.  The  pleasing  and  hope-inspiring  spectacle 
of  returning  spring,  in  the  sudden  appearance  of  the  new  and  tender 
foliage^  as  seen  in  the  temperate  regions,  is  here  unknown. 


CoLONiA  TovAR,  Jauwiry  8,  1857. 

Dbar  Sib  :  Under  date  of  August  5  I  sent  you  a  letter  and  some 
registers  of  meteorological  observations  up  to  the  31st  of  July,  which, 
I  hope,  you  will  have  received  long  before  this. 

Inclosed  in  a  separate  envelope  I  send  you  now  four  meteorological 
registers  for  the  months  of  August,  September,  October  and  Novem- 
ber. I  would  have  sent  one  for  December  also,  but  I  have  no  more 
blanks. 

Besides  these  registers,  I  have  inclosed  diagrams'*"  on  four  separate 
sheets,  one  table  of  half-hourly  barometrical  observations,  and  one 
about  the  course  of  the  clouds. 

The  barometrical  observations  in  the  registers  have  their  full  value 
only  up  to  October  30,  at  2  p.  m.;  for  when  I  looked  at  the  height 
of  the  mercury  one  hour  afterwards  I  found  it  more  than  one  inch 
below  its  usual  level.  This  was  so  extraordinary  that  I  expected 
something  wrong  with  the  instrument.  As  soon  as  I  touched  it  the 
whole  column  of  mercury  sank  rapidly  down.  In  unscrewing  the 
brass  cup  which  contains  the  little  leather  bae  I  found  the  former 
half  filled  with  mercury.     On  the  surface  of  the  bag,  a  little  below 

o  The  diagrams  and  corves  could  not  be  given  in  this  report. 
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where  it  is  tied  and  where  it  was  in  contact  with  the  surrounding 
hrasfl  tube,  I  found  a  spot  of  one-eighth  of  an  inch  diameter ,%as  if  cor- 
roded by  some  kind  of  acid  In  the  centre  of  this  spot  was  a  hole  one- 
sixteenth  inch  diameter.  The  corroded  rim  around  the  hole  was  very 
smooth  and  viscid,  similar  to  partly  dissolved  india  rubber.  After 
sewing  up  the  whole  and  giving  it  a  coat  of  glue,  to  prevent  the  mer- 
cury from  leaking  out,  I  filled  the  glass  tube  again  as  cautiously  as  pos- 
sible, to  prevent  the  formation  of  air  bubbles.  In  this  I  succeeded  pretty 
well,  and,  with  the  exception  of  one  minute  portion  of  air,  which 
escaped  into  the  vacuum,  the  latter  seemed  to  be  complete.  The 
mercury  then  showed  but  a  small  difference  (yf  5^  to  yj-^  parts  of  an 
inch  lower)  compared  with  its  former  state.  Hoping  to  succeed  still 
better  the  second  time,  I  tried  my  hand  once  more  at  it,  but  did  not 
succeed  so  well  this  time,  as  some  moisture  had  settled  in  the  glass 
tube.  The  mercury  is  now  at  least  one-tenth  of  an  inch  lower  than  it 
ought  to  be. 

The  barometrical  observations  made  with  this  instrument  since  the 
Ist  November,  1856,  can,  of  course,  not  be  considered  as  normal,  and 
can  be  used  only  with  a  view  to  institute  comparisons  among  them- 
selves. 

I  feel  this  defect  the  more  acutely  as  I  hoped  to  measure  a  number 
of  mountains  and  other  localities,  and  to  complete  a  twelve  months' 
register,  to  find  out  the  mean  height  of  the  barometrical  column  for 
the  different  months  of  the  year.  Up  to  the  1st  November  I  found 
the  mean  height  greatest  in  July.  Hitherto  I  have  measured  only 
the  pass  over  the  mountains  on  the  road  from  the  colony  to  Victoria. 
On  this  spot  the  barometer  was  23.334  at  7A.  30m.  a.  m.,  September  9, 
with  the  thermometer  at  61°. 

In  the  diagrams  on  sheet  No.  1,1  have  laid  down,  in  a  graphical 
manner,  the  hourly  and  half-hourly  rise  and  fall  of  the  barometer  from 
6  a.  m.  till  9  p.  m.  for  12  days.  We  can  see  here,  at  once,  the  greater 
amplitude  of  the  daily  periodical  variations  in  October  compared  with 
that  of  June  ;  also  that  the  hours  of  maximum  of  the  different  days 
in  October  are  not  far  apart  from  each  other  and  near  to  10^  a.  m., 
and  the  hours  of  minimum  not  far  from  4  p.  m.;  while,  on  the  con- 
trary, in  June,  the  hours  of  maximum,  as  well  as  those  of  minimum, 
are  much  more  scattered,  and  therefore  not  so  regular. 

On  sheet  No.  2  are  the  half-hourly  observations  laid  down  for  24 
hours,  from  4  a.  m.,  October  7,  till  4  a.  m.  next  day.  Here  we 
observe  that,  in  the  morning,  the  maximum,  as  well  as  the  minimum, 
is  somewhat  higher  than  the  maximum  and  the  minimum  in  the 
evening.  This  seems  to  be  a  general  rule  with  all  the  daily  periodi- 
cal variations. 

On  sheet  No.  3  the  daily  mean  barometer  heights  from  June  10  to 
October  30  are  put  down  and  connected  by  straight  lines  to  denote  the 
course  of  the  barometer  from  day  to  day  throughout  the  several 
months.  A  kind  of  periodical  rising  and  sinking  is  observable  here, 
alternately  taking  place  in  periods  of  4  or  5  days,  at  least  for  June, 
July,  August  and  September. 

On  sheet  No.  4  is  to  be  found  a  comparison  of  the  mean  monthly 
barometer  heights  of  Colonia  Tovar  with  those  of  8t,  Iiwvv^^  ^<^.^ 
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made  by  Dr.  G.  Englemann  in  1851,  which  ehowe  the  remarkably 
email  monthly  variation  in  the  colony  against  the  extreme  range  of 
atmospheric  pressure  at  St.  Louis. 

In  all  these  illustrations  the  barometer  height  has  not  been  reduced 
to  the  freezing  point  for  want  of  the  necessary  tables  ;  but,  as  the 
difference  of  temperature  connected  with  these  observations  does  not 
range  much  over  8  degrees  F.,  the  results  may  be  considered  not  far 
from  their  true  value. 

Table  No.  5  shows  that  the  most  prevailing  currents  of  air  at  an 
elevation  of  about  7,000  or  8,000  feet  above  the  level  of  the  sea,  in  the 
months  of  June,  July,  August,  September  and  October,  are  here  from 
E.,  E.SE.,  SE.,  S.SE.,and  S.,  but  especially  from  SE. 

Table  No.  6  contains  half-hourly  barometrical  observations  for  17 
days,  taken  down  at  three  different  periods  of  the  year.  From  this 
and  from  sheet  No  1  we  see  that  the  amplitude  of  the  daily  periodical 
variations  is  not  a  constant  quantity  in  one  and  the  same  place,  but 
changes  with  the  different  periods  of  the  year  ;  as  also  does  the  hour  of 
maximums  and  minimums.  To  find  out,  by  continued  observation, 
the  mean  amount  of  amplitude  and  the  precise  time  of  the  maximums 
and  minimums  for  each  month  of  the  year  seemed  to  me  desiderata  of 
much  interest  to  meteorology. 

With  a  view  to  investigate  this  matter  I  have  made  observations 
accordingly.  The  first  set  I  made  from  18th  to  24th  June ;  the 
second,  from  1st  to  Tth  October  ;  the  third,  from  10th  to  12th  Novem- 
ber, and  the  fourth,  from  22d  to  28th  December.  These  observations 
give  the  mean  amplitude  for  the  latter  part  of  June  0.058 ;  for  the 
first  part  of  October,  0.079  ;  for  November,  0.060,  and  for  the  end  of 
December,  0.043. 

By  a  peculiar  view  of  the  cause  of  periodical  variations,  and  by  the 
aid  of  an  artificial  globe,  I  had  calculated  as  early  aa  last  September 
that  the  amplitude  at  Colonia  Tovar  ought  to  be  greatest  about  the 
16th  May  and  26th  September,  and  least  on  the  21st  January.  The 
above-mentioned  numbers  of  amplitude  for  October,  November,  and 
December  coincide  with  my  calculations  so  far,  and  it  remains  to  be 
seen  how  they  will  do  for  the  remaining  portion  of  the  year. 

With  regard  to  temperature  I  will  only  say  that  the  mean  of  the 
three  months  of  June,  July,  and  August,  (that  is,  of  the  meteorological 
summer,)  is  58.9;  the  mean  of  September,  October,  and  November 
(the  meteorological  autumn)  is  58.9,  or  exactly  the  same.  The  mean 
temperature  of  December  is  56.6.  During  204  days  (from  June  10 
to  December  31)  the  sky  was  only  once  free  of  clouds  at  2  p.  m.,  18 
times  free  at  7  a.  m.,  and  41  times  at  9  p.  m.  Of  these  204  days  143 
were  rainy  days. 

On  the  5th  of  January  I  made  a  botanical  excursion  to  one  of  the 
highest  mountains  of  this  region,  about  twelve  miles  to  the  east  of 
the  colony.  The  mountain,  according  to  my  estimation,  may  be  about 
7,800  feet  above  the  level  of  the  sea,  and  is  a  kind  of  central  point  or 
knot,  from  which  several  rivers,  flowing  in  different  directions,  take 
their  origin.  This  mountain  is  covered  by  a  dense  forest,  with  the 
exception  of  a  level  spot  of  about  half  a  mile  in  length  and  a  quarter 


METEOBOLOOT.  187 

of  a  mile  in  width,  which  forms  a  kind  of  shallow  basin,  only  spar- 
ingly covered  by  a  thin  coat  of  short  grass  and  other  small  plants. 
These  plants  I  found  the  next  morning  at  six  o'clock  white  and 
stiffened  with  heavy  hoar  frost,  which  augmented  and  lasted  till  the 
rays  of  the  sun  fell  upon  it.  The  stiffened  leaves  of  the  herbs  broke 
under  the  least  pressure,  like  thin  layers  of  ice.  The  thermometer 
was  37°  at  6A.  30m.  From  all  the  information  I  could  gather,  hoar 
frost  seems  to  be  common  in  this  spot  throughout  the  months  of  Janu- 
ary and  February.  The  wind  blew  during  the  night  from  northeast, 
and  was  very  piercing. 

Notwithstanding  this  low  temperature,  the  forests  of  the  neighbor- 
ing heights  surrounding  this  basin  are  clothed  in  perpetual  green, 
and  the  stately  wax  palm,  with  its  straight  and  polished  trunk  of 
70  or  80  feet,  (by  actual  measurement,)  rears,  uninjured,  its  slender 
form  and  its  leaf  adorned  head  high  above  all  other  trees. 

In  this  excursion  I  had  also  an  opportunity  to  form  some  idea  of  the 
vast  extent  of  destruction  which  was  carried  into  the  mountain  forest 
last  February  by  a  lucifer  match  and  a  thoughtless  boy.  Over  whole 
tracts  of  this  primeval  forest  the  trees  lie  dead  one  over  the  other,  as 
if  uprooted  by  a  whirlwind,  scarcely  showing  any  marks  of  fire  on 
their  trunks.  I  was  struck  more  than  ever  with  the  easy  manner  in 
which  fire  can  destroy  these  dense  and  humid  forests,  which,  by  fcheir 
shade,  preserve  a  cool  and  moist  atmosphere,  and  thereby  cause  the 
vapors  of  the  adjacent  strata  of  air  to  condense  into  clouds,  that  rest 
upon  them,  with  little  intermission,  during  nine  months  in  the  year. 
In  these  high  regions  the  temperature  is  so  low  and  equable  that  the 
vegetable  matter  which  is  gathered  on  the  ground  between  the  trees 
is  decomposed  very  incompletely  and  very  slowly.  It  forms  a  stratum 
of  loose  half-decomposed  matter,  in  some  places  two  to  three  feet  thick, 
which,  in  the  rainy  season,  like  an  immense  layer  of  sponge  filled 
with  water,  feeds  and  supplies  the  rivulets  and  rivers  gradually.  In 
the  midst  of  the  dry  season  this  layer  becomes  sometimes  dry  enough 
to  burn,  when  kindled,  with  but  little  flame,  and  more  like  tinder, 
spreading  in  all  directions. 

In  this  way  the  fire  extends  until  met  by  a  river  or  a  road,  or  some 
other  obstacle.  The  sub-soil  which  underlies  the  spongy  stratum  on 
these  mountains  is  also  very  shallow  and  resting  on  hard  rocks.  The 
roots  of  the  trees  therefore,  do  not  go  down  very  deep,  but  extend 
more  in  a  horizontal  direction.  When  the  spongy  layer,  with  the 
smaller  roots,  are  burnt,  the  trees  lose  their  hold  entirely  and  fall,  one 
over  the  other,  in  all  directions.  They  die  less  from  being  burnt  than 
from  being  uprooted.  Many  different  kinds  of  tall  reeds  soon  take 
the  place  of  the  trees.  In  a  few  years  these  reeds  exclude  everything 
else.  The  fertile  mould  that  may  perhaps  have  escaped  destruction 
by  fire  is  by  and  by  carried  down  the  declivities  by  the  frequent  rains. 
The  region,  no  longer  shaded  by  high  trees,  becomes  dry.  Subse- 
quent conflagrations  of  adjacent  savannahs,  which  are  intentionally 
set  on  fire  to  procure  a  new  growth  of  young  grass,  take  hold  of  the 
reeds  of  the  ruined  forest,  until,  by  the  repeated  attacks  of  these  fires, 
the  roots  of  the  reeds  can  stand  it  no  longer,  and  the  smaller  grasses, 
interspersed  with  a  few  other  plants,  take  their  places. 
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On  the  road  from  the  colony  to  Caracas  we  pass  through  a  region 
in  which  this  process  is  going  on  ;  the  reeds  giving  gradually  way  to 
the  smaller  grasses.  Here  the  great  number  of  half  burnt  yet  stand- 
ing trunks  of  the  wax  palm  tell  plainly  enough  that  there  existed  not 
long  ago  a  dense  and  humid  forest,  in  which  they  luxuriated  in  all 
their  beauty,  for  these  palms  are  never  found,  in  their  natural  state, 
growing  in  any  other  but  humid  forests.  Here  they  stand  isolated 
in  the  midst  of  reeds.  Most  of  them  have  died  already,  but  manj 
linger  yet  in  a  dying  condition,  until  their  last  green  leaf  has  turned 
brown,  and  then  they  stand  like  tall  and  slender  pillars,  the  mournfiil 
remnants  of  a  once  stately  forest. 

This  is  the  same  extensive  region  of  which  I  spoke  in  my  first  letter, 
where  a  strong  southern  breeze,  sometimes  amounting  to  a  gale, 
sweeps  constantly  over  the  mountain  ridge  towards  the  sea.  I  have 
traversed  this  region  since  at  four  different  times,  in  the  months  of 
August  and  September,  and  found  every  time  the  same  southern  wind 
blowing  there,  only  somewhat  more  violent. 

Before  closing  this  letter  I  wish  to  add  to  the  statement  made  in 
my  first  letter*  about  the  gale  of  December  24, 1853,  that  my  inform- 
ant here,  in  saying  that  the  gale  was  felt  at  Laguayra^  forgot  to  meD- 
tion  that  it  was  felt  only  in  the  unprecedented  agitation  of  the  ocean, 
but  not  in  the  atmosphere.  This  agitation  of  the  sea  is  observed  every 
time  a  violent  gale  from  the  north  has  been  blowing  in  the  higher 
latitudes,  not  the  least  breeze  from  the  north  being  felt  at  the  same 
time  at  Laguayra,  although  it  is  an  open  roadstead,  not  in  the  least 
sheltered  against  the  north  winds.  This  agitation  of  the  sea,  when 
the  air  was  perfectly  calm,  I  have  seen  myself  several  times  at  La- 
guayra ;  but  at  the  time  above  mentioned  the  sea  was  so  unusually 
high  that  long,  enormous,  foam-crested  waves  rolled  up  to  the  very 
parapet  of  the  custom-house,  a  phenomenon  scarcely  ever  seen  before. 

During  my  stay  in  Victoria,  a  town  twenty  miles  south  of  the 
colony,  situate  in  a  valley  about  1,700  feet  above  the  level  of  the  sea, 
I  made  the  following  observations  as  to  the  temperature  of  that  place: 


December 

6  a.  m  . .  • 
1  p.  01... 
9  p.  m ... 


21 

32 

23 

24 

25 

26 

27 

28 

29 

70^ 

69 

69 

69 

68 

68 

68 

69 

66 

86 

86 

75 

75 

8U 

83 

84 

84 

84 

74 

72 

72j 

72 

71 

72 

72 

74 

The  dry  season  has  already  set  in,  and  my  time  is  so  much  taken  up 
by  botanical  labors,  on  which  my  sustenance  depends,  that  I  am  un- 
able to  give  at  present  a  more  full  and  extended  account  of  the  climate 
and  other  atmospherical  phenomena  of  this  region. 


o  See  page  183. 
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No.  3. 

Dcurrenoe  of  rain  during  the  different  times  of  day,  recapitulated  from 
table  No.  G  e  and  6/. 
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From  this  we  lee  that  during  the  time  (h>m  April  3  to  April  99— 

The  E.  and  E.8E.  currents  have  been  chiefly  in  no  other  but  the  tower  strata. 

The  8E.,  8.)  and  AW.  carrents  have  been  chiefly  in  no  other  but  the  lower  and  wwi^  sums. 

The  W.,  W.8W.,  and  N.  W.  currents  have  been  chiefly  in  no  other  but  the  upper  and  wtiidle  s 

The  N.  current  has  been  in  all  three  atrau,  the  upper,  middle,  and  lower  strata. 
Or  ezpref>sed  in  another  manner — 

In  the  upper  region  occur  chiefly  W.,  N  W.,  W.8W.,  N. 

In  the  mUdle  recion  occur  chiefly  8.,  8E.,  W.,  8W.,  N.,  NW.,  N.NK. 

In  the  lower  re^on  occur  chiefly  8.|  8E  ,  K.,  E.8E. 


CoLONiA  TovAR,  VENEZUELA,  June  11,  1857. 

Dear  Sib  :  Yonr  kind  letter  of  March  5,  was  received  by  me  in  due 
time,  and  a  little  box  with  eight  pounds  of  mercury,  for  which  I 
thank  you  very  much,  came  to  hand  somewhat  later,  on  the  3d  of  May. 

Soon  after  the  receipt  of  the  mercury  I  went  to  work  to  fill  the 
barometer  tube  according  to  your  directions ;  but  with  every  new  trial 
I  found  that  the  mercury  fell  more  and  more  below  its  standard 
height,  although  I  was  certain  there  could  be  no  air  above  it.  At 
first  I  could  assign  no  cause  for  this  failure ;  but  the  fact  that  I  was 
losing  regularly  at  every  new  trial  suggested  to  me  the  idea,  that  in 
handling  the  mercury  the  latter  might  have  taken  moisture  from  tlie 
atmosphere.  Accordingly,  I  placed  the  barometer  tube  containing  the 
mercury  and  a  Torricellian  vacuum  in  a  nearly  horizontal  position 
cautiously  over  a  brisk  charcoal  fire,  and  in  this  way  heated  the 
mercury  for  some  time,  until  no  more  bubbles  were  disengaged.  I 
was  hereby  especially  struck  with  the  great  quantity  of  escaping 
moisture,  and  never  thought  that  mercury  could  have  taken  up  80 
much  from  the  atmosphere  during  the  short  period  required  for  filling 
the  tube.  Can  this  property  be  due  to  the  nitric  acid,  with  which  the 
mercury  may  have  been  purified,  and  which  is  known  to  absorb  mois- 
ture from  the  air  ?  Thus,  by  boiling,  and  at  the  same  time  making 
use  of  your  directions,  I  succeeded  perfectly  well  in  bringing  the  level 
of  the  mercury  up  to  its  standard  value.  In  such  a  damp  atmosphere 
as  this  the  boiling  of  the  mercury  seems  to  be  indispensable. 

I  have  now  the  pleasure  to  say,  that  since  the  9th  of  May  the 
barometer  may  be  considered  to  be  as  correct  and  precise  as  when  I 
first  received  it. 

In  a  separate  envelope  accompanying  my  present  communication,  I 
have  the  pleasure  of  sending  you  besides  the  meteorological  registers 
for  six  months,  a  short  essay  on  the  cause  of  the  daily  periodical 
variations  of  the  barometer,  and  a  number  of  tables  and  diagrams. 
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Tables  No.  2  a  and  2  b  contain  half-hourly  observations  on  the 
daily  periodical  variation  of  the  barometer  for  31  days,  made  with  a 
view  to  determine  the  precise  time  of  maximums  and  minimums  and 
the  amount  of  daily  amplitude.  With  regard  to  the  latter,  if  we  take 
the  mean  of  every  six  days  in  succession,  beginning  with  the  10th  of 
May,  we  get  the  following  mean  amplitudes:  .060,  .070,  .068,  .066, 
.064 ;  showing  a  gradual  rise  and  fall  in  the  numbers.  The  greatest 
mean  amplitude  is  for  the  period  from  16th  to  21st  May,  so  that  even 
these  additional  numbers  are  still  in  accordance  with  the  view  taken 
with  regard  to  the  amount  of  amplitude  for  the  different  periods  of 
the  year,  alluded  to  in  my  last  letter.  All  the  half-hourly  observa- 
tions up  to  June  9,  inclusive,  hitherto  made  by  me  on  the  subject  of 
periodical  variation,  which  are  for  56  days,  prove  for  the  occurrence  of 
the  a.  m.  maximum,  the  average  time  to  be  at  lOA.  lO^m.  a.  m.,  and  for 
the  p.  m.  minimum  4A.  31^m.  p.  m.,  which  seems  to  agree  pretty  well 
with  the  time  of  daily  maximums  and  minimums  found  in  other  parts 
of  the  globe. 

Table  No.  3  is  to  exhibit  the  number  of  hours  of  rain  during  the 
different  times  of  the  day  for  each  month  from  July,  1856,  to  May, 
1857,  recapitulated  from  tables  No.  6  e  and/.  The  vertical  distance 
of  the  curve  ab  c  from  the  base  a  d  gives  us  the  mean  value  of  dura- 
tion of  rain  for  any  given  time  of  the  day  between  6  a.  m.  and  6  p.  m. 
This  curve  is  the  expression  of  the  rriean  for  eight  months  from  July, 
1856,  to  February,  1857,  and  is  laid  down  according  to  the  mean 
numbers  directly  above  it.  It  demonstrates  very  plainly  that  in  the 
morning  between  6  and  7  there  was  no  rain ;  but  with  the  advance 
of  the  day  the  rain  augmented  and  reached  its  maximum  between  2 
and  3  p.  m.,  whence  it  gradually  abated  towards  evening.  During 
the  night  it  very  seldom  rains.  Mr.  Boussingault's  observations, 
which  he  made  in  another  part  of  South  America  near  Marmato,  prove 
that  at  that  place  more  rain  fell  at  night  than  during  the  day ;  and  he 
says,  in  his  Rural  Economy,  "every  one  in  South  America  allows  that 
it  rains  principally  during  the  night."  Now  this  is  in  direct  opposi- 
tion with  my  observations  here,  and  it  shows,  therefore,  that  a  certain 
state  of  the  weather,  especially  with  regard  to  rain,  may  sometimes  be 
limited  to  small  districts  only. 

From  table  No.  3  we  also  see  that  the  month  of  February,  which 
is  commonly  considered  to  be  one  of  the  dryest  of  the  year,  and  pro- 
perly belonging  to  the  very  centre  of  the  dry  season,  has  been  the 
wettest  month  of  the  year,  with  the  exception  of  May.  The  dryest 
months  were  March  and  April. 

By  a  glance  at  the  tables  No.  6  a  to  6  /,  we  may  have  a  ready 
survey  over  the  dry  and  wet  months  of  the  year  and  the  distribution 
of  rain  in  general.  Here  we  find  that  the  limits  of  the  dry  and  the 
rainy  seasons  are  not  very  distinct,  and  from  May,  1854,  till  the  end 
of  1856,  a  period  of  20  months,  we  find  no  well  defined  dry  season, 
the  month  of  February,  1855,  being  the  dryest.  But  with  New  Year's 
Day,  1856,  there  commences  a  dry  season  which  lasts  for  five  months, 
the  longest  and  dryest  the  colonists  ever  enjoyed.  And  it  was  in  this 
extraordinary  dry  period  that  the  loose  layer  of  half  decomposed  vege- 
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table  matter,  of  which  I  spoke  in  my  last  letter,  got  to  be  dry  enongli 
to  take  fire. 

The  dry  season  of  the  present  year  we  recognize  only  in  the  months 
of  March  and  April  and  a  part  of  January.  From  inquiry,  I  learn 
that  well  defined  dry  seasons  have  also  been  rather  rare  previous  to 
my  stay  in  the  colony. 

Table  No.  4  gives  the  course  of  the  clouds  for  seven  months.  The 
most  numerous  direction  is  as  usual  from  south  and  east  and  the  points 
intermediate  amounting  to  293.  As  a  striking  feature  may  be  noticed 
the  increase  in  the  number  of  currents  from  the  south  since  January, 
when  there  are  only  six,  while  in  April  we  find  37  and  in  May  31. 
This  may  well  account  for  the  fact,  which  captains  of  vessels  trading 
between  the  United  States  and  the  coast  of  Venezuela  have  noticed  so 
frequently,  of  meeting  during  the  months  of  April  and  May  with 
steady  blowing  southern  breezes,  and  which  I  had  an  opportunity  to 
notice  myself  on  my  last  voyage  to  Laguayra.  In  some  places  east  of 
the  colony,  on  the  back  of  the  Cordilleras  of  the  coast,  I  have  experienced 
this  steady  current  from  the  south  as  often  as  I  had  occasion  to 
traverse  this  region  on  my  way  to  Caracas,  with  the  exception  of  only 
once.  It  amounts  sometimes  to  a  strong  breeze.  Other  colonists, 
who  frequent  this  road  more  than  I  do,  have  noticed  this  remarkable 
wind  nearly  at  all  times  of  the  year. 


Several  times  I  had  a  most  excellent  opportunity  for  observing  and 
tracing  the  course  of  this  southern  current  to  a  great  distance  in  the 
direction  south  and  north.  I  was  then  standing  on  the  very  crest  of 
the  mountains  of  the  coast,  having  a  view  towards  the  north  upon  the 
sea,  and  towards  the  south  over  a  part  of  the  fertile  valleys  of  Aragua. 
Scattered  masses  of  clouds  showed  plainly  by  their  motion  the  direc- 
tion of  the  current  in  a  long  line,  whence  it  came  and  whither  it  went. 
The  annexed  figure  may  serve  to  give  a  somewhat  clearer  idea.  It  is 
to  represent  a  vertical  section  of  the  territory  from  south  to  north,  o 
the  place  of  observation,  V  the  valleys  between  the  northern  and 
southern  ranges,  c  c  clouds  moving  with  the  eastern  trade-winds 
towards  the  west,  the  line  b  d  the  track  of  the  high  southern  current, 
which  had  a  velocity  of  about  twelve  miles  per  hour,  and  a  somewhat 
sinking  tendency,  until  it  struck  the  northern  range,  where  it  was 
forced  upwards  for  a  short  distance  until  it  reached  the  crest,  and 
then  went  on  unobstructed  on  the  other  side  of  the  mountains,  in  a 
horizontal  line,  apparently  lowering  but  very  little,  leaving  hereby 
the  eastern  trade-winds  of  the  sea  lar  below  and  undisturbed  in  their 
regular  and  steady  course,  which  is  nearly  at  right  an^^les  to  that  of 
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be  former.  The  lower  clouds  of  the  valleys  showed  plainly  a  motion 
rom  east  to  west,  as  seen  against  the  dark  background  of  the  south- 
rn  mountains.  The  high  southern  current  was  not  indicated  by 
louds  in  those  places  where  it  was  vertically  over  the  lowest  parts  of 
he  valley ;  but  when  drawing  nearer  to  the  Cordilleras,  on  which  I 
tood,  the  vapors  which  it  contained  condensed  rapidly,  and  became 
isible  as  drifting,  incoherent  clouds  sweeping  by,  and  which  could 
till  be  seen  on  the  sea-side  as  long  as  they  floated  over  the  dense 
>rimeval  forest,  which  extends  here  from  the  mountains'  tops  to  the 
ery  margin  of  the  sea. 

Here  I  may  also  remark  that  the  great  amount  of  cloudiness,  which 
n  some  respects  may  be  regarded  as  a  disadvantage  to  observation, 
ffers,  with  regard  to  the  currents  of  the  atmosphere,  great  advan- 
ages,  the  condensed  vapors  indicating  the  various  motions  and  direo- 
ions  of  these  currents,  and  I  have  had,  therefore,  opportunities  to 
•bserve  them  in  most  of  their  various  forms.  Sometimes  I  have  seen 
he  air  ascend  and  descend  vertically  with  considerable  velocity,  at 
'ther  times  pushed  up  the  inclined  planes  of  mountain  flanks  on  one 
ide  until  reaching  the  crest,  and  then  gliding  or  flowing  down  on 
he  other  side  somewhat  like  a  liquid,  following  in  its  course  the  most 
lepressed  localities  and  ravines  in  all  their  windings.  Sometimes  the 
astern  currents  may  be  seen  in  their  gradually  ascending  but  nearly 
lorizontal  course  to  meet  the  higher  southern  current  at  right  angles, 
^nd,  without  mixing,  to  be  deflected  by  the  latter  in  a  horizontal  semi- 
ircle,  or  downward  or  upward,  as  the  case  may  be.  I  have  also  seen 
wo  opposite  currents  meet,  when  each  endeavored  to  force  its  antago- 
list  back  with  alternate  success  and  failure,  until  one  got  the  better 
»ver  the  other,  and  at  last  kept  undisputed  sway. 

At  certain  seasons  of  the  year  we  may  see  extensive  sheets  of  cloudy 
nasses  press  closely  over  the  northern  or  the  southern  range  of  the 
olony  valley,  and  gliding  down  the  declivity  for  a  short  distance 
«come  invisible  and  disappear  in  crossing  the  cultivated  part  of  the 
alley,  but  reappear  again  on  drawing  near  the  opposite  ridge.  Fre- 
[uently  I  have  seen  immense  masses  of  clouds  leaning  against  the 
lorthern  side  of  the  crest  of  the  mountains,  and  as  if  stuck  to  them,  for 
irhole  days,  and  while  the  base  was  gently  sliding  upwards  towards 
he  south,  the  top  of  the  cloud,  which  was  towering  above  the  moun- 
ains,  was  bent  back  and  moving  slowly  in  an  opposite  direction. 

When  standing  on  some  high  mountain,  especially  early  in  the 
norning,  I  have  seen  dazzling  white  coherent  masses  of  clouds  filling 
ip  far  below  me  whole  valleys,  the  surface  of  these  clouds  representing 
mmense  and  level  snow  fields,  from  which,  in  a  most  lovely  and 
triking  contrast,  the  green  summits  of  the  smaller  mountains  pro- 
ruded  as  so  many  islets,  or  higher  and  lesser  promontories  of  a  frozen 
irm  of  the  ocean.  The  delusion  is  sometimes  most  complete,  and 
annot  be  viewed  without  feelings  of  pleasure  and  surprise.  The  ele- 
vation of  the  upper  surface  of  these  clouds  was  between  5,000  and  6,000 
eet  above  the  level  of  the  sea. 

A  striking  feature  in  table  No.  4  may  be  found  in  the  prevalence  of 
lorthern  currents  from  November  till  February,  inclusive,  while  they 
.re  much  rarer  or  entirely  wanting  in  March,  April,  and  tl«i^« 
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Among  the  number  of  days  free  from  clouds  we  find  that  at  2  p.  m. 
throughout  all  the  twelve  months  there  was  only  one  single  day  where 
the  sky  was  entirely  clear,  but  at  9  p.  m.  we  had  a  clear  sky  on  eighty- 
eigbt  days.  In  the  month  of  September  the  sky  was  during  all  the 
ninety  observations  made  in  that  month  more  or  less  clouded.  At  2 
p.  m.  the  sky  was  entirdy  overcast  on  one  hundred  and  thirty-five 
days.  In  May  it  was  entirdy  overcast  during  forty-seven  observations. 
The  number  of  rainy  days  is  two  hundred  and  thirteen. 

Table  No.  5  contains  observations  on  the  motion  of  strata  of  clouds 
of  different  heights. 

Observations  on  the  motion  of  the  highest  clouds  would  be  very 
important,  but  in  this  region  we  are  unable  to  make  a  great  number 
of  such  observations  on  account  of  the  cloudy  state  of  the  sky,  and  we 
have  to  make  the  best  of  the  few  opportunities  we  may  now  and  then 

fet.  As  April  is  one  of  the  most  favorable  months  for  this  purpose, 
have  chosen  this  time,  and  have  taken  peculiar  pains  in  collecting 
the  facts  contained  in  table  No.  5.  The  greatest  diflSculty  hereby  ex- 
ists in  telling  exactly  which  of  the  many  different  thin  strata  of  clouds 
are  the  higher  and  which  the  lower  ones.  I  was  sometimes  obliged 
to  watch  them  for  ten  minutes  right  over  head ;  but  knowing  that 
inaccurate  observations  are  infinitely  worse  than  none  at  all,  I  did  not 
shun  any  inconvenience  to  arrive  at  the  true  motion  of  the  different 
strata. 

From  this  table  we  see  that  in  the  upper  and  highest  regions  the 
following  winds  were  observed  chiefly  to  occur:  W.NW.,  W.SW., 
N. ;  in  the  middle  regions,  say  from  7,000  to  9,000  feet  above  the  sea, 
S.SE.,  W.SW.,  N.NW.,  N.NE. ;  and  in  the  lower  region,  say  from 
7,000  down  to  5,000  feet  and  still  lower,  S.SE.,  E.,  E.SE. 

I  may  here  remark  that,  from  long  continued  observation  on  the 
motion  of  the  clouds,  I  am  inclined  to  believe  that  all  the  easterly 
winds  of  this  region  are  gradually  ascending  in  their  course  towards 
the  west,  while  the  southern  as  well  as  the  western  currente  are 
gradually  descending  in  their  course. 

Diagram  No.  7  gives  a  view  of  the  curve  of  mean  monthly  tempera- 
ture for  Oolonia  Tovar  compared  with  the  curves  for  New  Orleans,  St. 
Louis,  Missouri,  and  Boothia  Felix.  I  have  chosen  these  three  latter 
places  because  they  are  all  North  American,  and  lying  nearly  under 
one  and  the  same  degree  of  longitude,  but  in  different  latitudes ; 
Boothia  Felix  in  north  latitude  70.2°. 

Diagram  No.  8  contains  all  the  mean  daily  heights  of  the  barometer 
from  November  7, 1856,  to  April  30, 1857,  and  from  May  9  to  June  3. 
A  similar  diagram  for  June  to  October,  1856, 1  have  sent  already  with 
one  of  my  former  letters.  At  that  time  I  remarked  that  a  kind  of 
periodical  rising  and  falling  in  periods  from  four  to  five  days  was  ob- 
servable, but  I  did  not  then  expect  that  this  rule  would  hold  out  for 
the  remainder  of  the  year.  But  after  I  had  finished  diagram  No.  8, 
merely  to  see  what  kind  of  curve  these  months  would  present  to  the 
eye,  I  was  struck  with  its  appearance  in  shape,  and  induced  to  count 
the  days  from  vertex  to  vertex,  which,  commencing  with  November 
11,  gave  me  the  following  numbers :  6,  5,  2,  5,  6,  1,  4,  3,  6,  4,  6,  3 
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.,  3,  4,  5,  3,  7,  3,  5,  4,  5,  3,  6,  6,  4,  4,  2,  4,  6,  5,  5,  3,  7,  4,  6,  4  = 
67,  of  which  the  mean  is  4.5  days,  as  the  mean  period  occurring  he- 
ween  every  two  xnocessive  heights  or  vertices. 

The  same  process  applied  to  the  former  diagram  of  the  months  of 
Tune  to  October,  1856,  gives  me  the  following  numbers :  5,  4,  5,  3, 
S  3,  4,  4,  4,  5,  6,  5,  4,  6,  3,  4,  3,  4,  3,  6,  4,  3,  4,  6,  10,  (=  2  +  5,) 
►,  5,  5  =  128,  of  which  the  mean  number  is  4.4  days.  For  May, 
857,  commencing  with  the  14th,  the  numbers  are  3,  5,  6,  6,  3. 

No  matter  whether  the  barometer  had  a  perfect  vacuum  or  not,  the 
eatures  of  this  remarkable  phenomenon  are  the  same.  The  two  series 
f  the  above  numbers,  and  the  coincidence  of  their  mean  value,  prove 
leyond  a  doubt  that  they  are  not  the  result  of  mere  accident ;  but  that 
his  periodical  fluctuation  in  the  pressure  of  the  atmosphere  is  subject 
0  a  certain  law,  of  which  I  am  ignorant. 

Diagram  No.  9  exhibits  two  curves  of  the  mean  temperature  for 
/olonia  Tovar  for  twelve  months.  The  upper  curve  is  the  result  of 
Loting  down  the  mean  temperature  for  every  third  part  of  the  month, 
nd  presents  quite  a  dififerent  appearance  compared  with  the  lower 
urvOy  in  which  are  noted  down  the  mean  temperatures  of  the  whole 
Qontbs  only.  The  latter  part  of  April  and  the  middle  of  September 
how  the  highest,  and  the  middle  of  January  the  lowest  temperature. 
I^uly  has  usually  a  lower  temperature  than  the  three  months  on  either 
ide  of  it.  The  mean  temperatures  of  the  four  meteorological  seasons 
iresei\t  the  curious  fact  that  three  of  them,  spring,  summer,  and 
.utumn,  have  exactly  the  same  temperature,  viz :  58.9,  even  to  a 
raction.  The  mean  temjierature  of  the  year  is  68.2  ;  difference  be- 
ween  the  coldest  and  warmest  month,  5.3. 

The  temperature  of  the  primeval  forest,  about  two  hundred  yards 
listant  from  my  dwelling,  was,  on  the  25th  of  April,  at  lA.  30m. 
K  m.,  61^,  at  the  margin  64^,  when  at  niy  house  the,  thermometer 
iras  65°.  In  a  shady  ravine  I  stuck  the  thermometer  four  inches  deep 
nto  the  spongy  brown  vegetable  mould  at  different  times  of  the  day, 
,nd  found  the  temperature  always  59°,  pretty  near  the  mean  tem- 
perature of  the  year.  58°  or  59°  may  be  considered  to  be  the  constant 
emperature  of  this  region  about  twelve  inches  below  the  surface  of 
he  ground  in  shady  places.    « 

I  have  often  observed  that,  whenever  the  sun  breaks  through  the 
louds  and  has  been  shining  for  a  couple  of  hours,  the  thermom- 
ter  fluctuates  frequently  very  suddenly  from  one  to  four  degrees, 
according  as  it  is  touched  by  a  warmer  or  colder  current  of  air  pre- 
ceding from  the  diff-^rently  heated  localities  of  the  soil ;  but  when 
he  sky  is  entirely  overcast  such  changes  never  take  place. 

It  seems  somewhat  remakable  that,  at  Colonia  Tovar,  no  heavy 
hunder-storms  occur.  Thunder  and  lightning  are  seldom  strong 
nough  to  deserve  to  be  mentioned.  Trusting  to  past  experience 
nth  regard  to  the  absence  of  tempests,  hurricanes,  and  whirlwinds, 
have  covered  the  roof  of  my  house  with  very  thin  and  light  shingles, 
lot  nailed  down,  as  is  done  in  the  States,  but  merely  hung  loosely 
ipon  laths  without  any  weather-boarding  at  all.     And  yet,  for  two 
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years,  they  have  remained  in  this  position  undisturbed  by  winds  and 
weather. 

The  stars  are  here  seen  to  scintillate  on  every  clear  evening  the 
same  as  they  do  in  hii^her  latitudes,  with  the  exception  of  a  small 
area  in  the  zenith  of  about  45  degrees,  where  they  have  their  steady 
planetary  lis^ht  mentioned  by  Humboldt,  and  to  be  observed  in  lower 
regions.  The  zodiacal  light  I  have  never  been  able  to  see  in  the 
colony,  although  I  have  looked  for  it  every  clear  evening. 

Besides  the  already  enumerated  tables  and  diagrams,  I  have  also 
inclosed  four  sheets  of  copies  of  sculptured  rocks,  or,  as  they  are  called 
in  this  country,  ^'piedras  pintadas,"  (painted  stones.) 

These  rocks,  which  I  have  found  in  diflferent  regions,  in  low  hot 
valleys  as  well  as  on  high  cold  mountains,  seem  to  be  the  work  of  one 
and  the  same  race  of  men.  The  original -figures  are  on  a  large  scale. 
A  few  well-preserved  spots,  sheltered  by  a  layer  of  sandy  soil  against 
the  destructive  influence  of  the  atmosphere,  show  that  the  outlines  of 
these  figures  are  grooves,  engraved  or  chiseled  very  smoothly  and 
regularly  to  the  depth  of  at  least  an  inch  in  the  hardest  rock,  and 
evinces  a  skill  which  would  do  credit  to  any  of  the  civilized  inhabitants 
now  living  in  this  country,  even  when  aided  by  tools  of  steel  There 
is  no  mere  scratching  about  them  ;  they  have  been  sculptured.  They 
show  clearly  that  they  were  worked  to  Uzst,  and  to  outlive  full  many 
a  change  in  the  history  of  nations.  The  delineations  are  in  all  of 
them,  whether  from  the  sultry  and  insalubrious  coast  of  Puerto 
Cabello,  or  from  the  cold  mountain  regions  of  the  colony,  of  the  same 
kind  of  workmanship,  consisting  of  grooves  about  an  inch  wide  and 
an  inch  deep. 

Time  has  worked  sadly  at  most  of  these  stones,  and  on  some  of 
them  I  found  only  traces  of  figures. 

All  these  rocks  I  found  by  accident  in  my  botanical  rambles,  in 
places  where  I  never  would  have  ventured  to  penetrate,  and  where  I 
was  led  by  necessity  when  strayed  and  trying  to  find  my  way  back. 

Whatever  may  be  said  of  these  figures,  patiently  worked  into  the 
rock,  they  were  not  done  without  a  certain  design.  Whether  they 
were  intended  to  convey  any  peculiar  meaning,  or  none  at  all,  the 
Indians  have  hereby  bequeathed  to  us  the  means  of  comparing  them 
with  similar  monuments  in  other  distant  regions.  So  much  is  certain, 
they  were  worked  with  the  intention  to  remain  there  for  a  long  period 
of  time,  and  to  be  looked  at  by  posterity.  These  figures  consist  in 
images  of  objects,  with  which  their  makers  were  surrounded  and  ac- 
qua  nted,  as,  for  instance,  alligators  or  large  lizards,  snakes,  tigers, 
canoes,  sun,  moon,  human  heads,  &c.,  but  show  no  signs  of  imple- 
ments of  civilization.  Therefore  these  figures  may  be  supposed  to 
date  anterior  to  the  conquest  of  the  country  by  the  Spaniards.  No 
record  of  the  existence  of  these  rocks,  I  suppose,  has  hitherto  ever  been 
made,  for  this  region  has  been  discovered  but  very  lately,  and  none 
of  the  natives  living  in  the  neighboring  valleys  have  known  anything 
about  them.  In  this  case  I  may  have  been  the  first  and  only  stranger 
who  ever  beheld  their  yet  lasting  works,  of  which  they  took  so  much 
pains  to  make  a  show  in  after  years. 
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Bat  how  fallacious  are  often  the  most  unpretending  expectations  of 
nations  as  well  as  of  individuals.  These  Indians,  as  a  tribe  or  nation , 
may  have  removed,  or  become  extinct,  or  been  driven  away  ;  for  cer- 
tain it  is  that  they  are  gone,  and  have  vanished  from  this  region. 
Month  after  month  and  year  after  year  (until  amounting  to  centuries) 
went  silently  on  over  the  only  yet  remaining  witnesses  of  their  existence. 
The  luminaries  of  day  and  night  had  their  glittering  rays  alternately 
reflected  from  the  inclined  and  even  surfaces  of  these  rocks  ;  the  rain 
ran  down  innumerable  times  as  from  a  roof  and  washed  the  figures 
clean.  Wind  and  water  and  oxygen  and  heat  worked  slowly  but 
effectually  at  the  destruction  of  the  figure- furrowed  surface,  and  suc- 
ceeded but  too  well.  But  no  one  came  to  wonder  at  the  skill  and 
patience  of  their  makers.  Fifty  or  a  hundred  years  more  would  have 
done  their  destructive  work  completely,  and  these  figures  would  have 
vanished  and  gone,  probably  without  having  been  noticed  even  by  a 
single  individual. 

Occupied  with  such  reflections  as  these,  when  seated  near  the  sim- 
ple memorials  just  spoken  ot,  I  feel  myself  richly  remunerated  for  all 
my  fatigue  and  the  trouble  to  snatch  them  from  oblivion. 

That  these  sculptured  rocks  were  intended  to  be  seen  and  noticed  is 
proved  by  the  fact  that  they  are  never  found  in  the  primeval  forest, 
but  most  generally  in  some  prominent  part  of  a  savannah,  bordering 
on  the  forest,  although  now  overgrown  with  brushwood  and  reeds. 
Some  of  the  figures  were  found  in  a  place  partly  overgrown  with  small 
trees,  or  rather  shrubs  of  a  stunted  growth,  mostly  of  small  specimens 
of  clusia,  which  fact  may  prove  how  slowly  a  dry  savannah,  even  when 
undisturbed  by  fire,  is  rechanged  again  into  a  forest ;  while  it  takes 
bnt  a  few  years  to  change,  by  the  aid  of  fire,  a  forest  into  a  savannah. 

These  localities  show,  also,  clearly  enough  to  a  person  acquainted 
with  the  mode  of  agriculture  in  the  mountainous  districts  that  the 
Indians  have  subsisted  on  agriculture  and  not  on  the  chase,  for  by  the 
latter  not  even  a  dozen  individuals  could  keep  themselves  alive  for  any 
length  of  time,  much  less  a  whole  tribe. 

The  barometer  which  I  carried  to  the  region  of  the  sculptured  rocks 
assigns  to  them  a  height  of  about  6,900  feet  above  the  ocean.  When 
we  consider  the  wet,  cold,  disagreeable,  and  foggy  weather  which 
prevails  during  the  greater  part  of  the  year  in  this  region,  where  the 
Creoles,  in  coming  up  from  the  warmer  valleys,  sometimes  shiver  with 
cold,  where  the  banana  and  other  cultivated  tropical  plants  seldom 
bear  fruit,  and  where  Indian  corn  can  only  be  raised  with  diflSculty 
or  not  at  all,  we  may  perhaps  be  inclined  to  think  that  the  Indians 
chose  this  cold  region  from  predilection ;  and  in  this  case  might  proba- 
bly have  descended  from  the  same  stock  that  peopled  and  preferred 
the  high  regions  of  the  Peruvian  Andes.  But  when  we  afterwards 
find  similar  rocks  near  the  hot  and  sultry  coast  of  Puerto  Oibello,  and 
in  other  low  valleys,  the  above  inferences  would  have  to  undergo  con- 
siderable modification. 

A  corn  or  maize-grinder  is  in  general  use  amongst  the  Creoles  of 
Venezuela,  which,  considering  its  very  rude  and  simple  construction, 
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seems  not  to  be  of  European  invention.     It  consists  merely  of  a  flat 

stone  a  1\  foot  long, 
14  inches  wide,  and  3 
inches  thick,  somewhat 
convex  on  the  lower 
and  concave  on  the 
upper  surface  ;  the  con- 
cavity h  is  flat,  and  7 
inches  wide.  The  run- 
ner r,  with  which  the 
corn  is  crushed,  is  a 
stone  about  5  inches 
long,  3  inches  wide,  and 
of  an  oval  form,  so  as  to 
fit  the  concavity  6.  The 
person  crushing  the  corn 
stands  near  the  upper 
end  of  the  stone,  and 
holds  the  runner  with 
both  hands,  and  in  crushing  the  previously  soaked  and  somewhat 
pounded  corn  brings  to  bear  nearly  the  whole  weight  of  the  upper 
part  of  the  body  upon  the  runner.  The  ground  pulpy  mass  is  shoved 
ofif  at  the  lower  end  of  the  stone  into  some  vessel.  If  the  pulp  is  not 
fine  enough  it  is  crushed  over  again.  This  pulp,  washed  to  remove 
the  skins  of  the  corn,  and  then  baked  upon  hot  stoves,  constitutes  the 
bread  of  all  the  Creoles  not  living  in  town.  The  whole  work  of 
pounding  and  crushing  is  performed  by  females,  and  is  a  most  tedious 
drudgery.  It  is  really  astonishing  that  the  people  here  have  not  yet 
made  use  of  the  iron  corn-grinders  used  so  universally  in  the  back- 
woods of  the  United  States^  although  they  can  be  bought  at  Caraca*^. 
The  above  rude  corn-grinder,  or  rather  corn-crusher,  is  used  also  to 
crush  roasted  cofiee,  cocoa,  and  salt,  and  has  been  even  adopted  by 
some  German  families.  I  have  been  explicit  on  this  subject,  because 
in  Emory's  **  Notes  of  a  Military  Reconnaissance,"  page  133,  I  find 
made  mention  of  a  similar  corn-grinder  used  among  the  Pimos ;  but 
whether  it  is  of  the  same  shape  as  these  here  I  have  no  means  to 
learn. 

Barometrical  measurement  shows  that  the  river  Tuy,  seven  or  eight 
miles  to  the  S.SE  of  Colonia  Tovar,  is  only  about  3,100  feet  above 
the  level  of  the  sea,  while  at  Colonia  Tovar  it  is  at  least  6,000  feet. 
This  river  has  therefore  a  descent  of  nearly  3,000  feet  within  eight 
miles,  or,  on  an  average,  a  fall  of  375  feet  per  mile.  Such  is  the  terri- 
tory of  the  colony. 

On  the  28th  of  May  I  carried  the  barometer  to  the  **  Picacho,"  one 
of  the  highest  peaks  in  the  neighborhood  of  the  colony,  and  found 
the  height  of  the  mercury  at  9^  a.  m.  22,736,  thermometer  69^,  from 
which  I  conclude  that  this  mountain  may  be  only  600  or  600  feet  in- 
ferior in  height  to  the  ^^Silla"  of  Caracas,  the  highest  peak  of  the 
coast  range  of  Venezuela. 

In  travelling  irom  Victoria  towards  Valencia  we  find,  about  three 
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miles  west  of  Tarmero,  right  in  the  middle  of  the  road,  the  famous 
"Zamang,"  an  enormous  tree,  so  well  described  by  Alexander  V. 
Humboldt.  Its  heal,  formed  by  enormous  horizontal  branches,  is  the 
most  remarkable  part  of  this  giant  of  trees.  A  section  of  its  head 
would  present  a  shape  as  shown  in  the  marginal  figure. 

I  measured  the  head  in  its  greatest  diame- 
ter from  E.BE.  to  W.NW.  most  carefully, 
and  found  it  to  be  206  feet  11  inches,  English. 

Fifty-seven  years  ago  it  was  found  by 
Humboldt  to  measure  in  its  greatest  diameter  192  feet,  French  mea- 
sure,  which  would  be  equal  to  204.48  feet,  English.  Hence  it  follows 
that  this  tree  has  within  the  last  67  years  increased  the  horizontal 
diameter  of  its  head  only  by  2  feet  6  inches,  English.  The  branches 
are  loaded  with  a  wonderful  mass  of  epiphytes  and  parasites ;  and  it 
seems  surprising  that  branches  of  nearly  100  feet  in  length,  standing 
horizontally  out  from  the  trunks  can  support  for  centuries,  besides 
their  own  astonishing  weight,  such  an  extra  load  of  heavy  plants  as 
Bromeliacesd,  Orchidesd,  Cacte®,  Loranthacece,  PiperacesB,  &c. 

This  extraordinary  tree  is  but  thinly  covered  with  leaves  ;  it  looks 
as  if  it  lacks  vigor  to  issue  new  slender  branchlets,  for  its  ultimate 
branchlets  are  old,  short,  thick,  and  of  stunted  growth. 

Setting  out  from  Petaquire,  (a  place  nearly  as  high  as  the  colony,) 
on  the  8th  of  February,  in  an  excursion  towards  the  sea  coast^  my  at- 
tention was  directed  to  some  caw-treea.  The  space  over  which  they 
were  distributed  was  but  very  limited  in  the  direction  north  and 
south,  but  extended  more  towards  east  and  west,  and  was  about 
3,600  feet  above  the  sea  Their  external  appearance,  the  shape  of  the 
trunk  and  leaves,  agreed  exactly  with  the  description  given  by  Alex- 
ander v.  Humboldt.  Most  of  them  were  trees  of  1  to  1^  foot  in 
diameter,  but  very  tall.  I  also  found  some  younger  ones  of  6  inches 
diameter.  In  seven  or  eight  of  these  trees  of  different  age  and  di- 
mensions, I  made  incisions,  to  see  the  milk  flow.  Although  it  was 
about  the  same  season  of  the  year  when  Mr.  A.  V.  Humboldt  saw 
the  cow- tree  between  Valencia  and  Puerto  Cabello,  I  never  could  elicit 
from  thein  much  more  than  1  or  2  drops  in  a  second  of  time.  There 
was  not  much  difference  in  the  flow  of  milk  between  the  larger  and 
the  smaller  trees  ;  and  if  ever  I  was  disappointed  in  my  expectations  I 
certainly  was  on  this  occasion  as  to  the  quantity  of  milk.  The  milk 
has  an  agreeable,  mild,  rather  rich  taste,  and  becomes  somewhat  sticky 
between  the  fingers.  People  who  live  not  far  off*,  and  have  tried  these 
cow-trees  in  diflerent  years,  do  not  praise  much  their  milk-yielding 
qualities.  The  cow-trees  grow  in  the  midst  of  shady,  humid  forests, 
at  an  elevation  of  about  3,000  or  4,000  feet,  along  the  sea-fronting 
declivities  of  the  high  mountain  range,  stretching  from  east  to  west 
along  the  northern  coast  of  Venezuela.  I  have  neither  seen  the  fruit 
nor  the  flowers  of  this  tree ;  but  in  comparing  its  leaves  with  leaves  of 
plants  in  my  herbarium,  I  find  the  closest  resemblance  in  shape, 
structure  and  venation  with  some  species  of  fig-trees.  The  wood  is 
white  and  of  considerable  hardness. 

I  passed  the  night  in  the  midst  of  an  immense  forest^  on  a  thin 
layer  of  dried  grass,  in  a  small,  uninhabited^  open  shed,  (a  plantain 


222  METEOROLOGY. 

leaf  thatched  roof,  resting  upon  six  isolated  posts,)  near  to  whicb  a 
tiger  was  said  to  have  bis  range.  Towards  evening  torrents  of  rain 
poured  down;  but  the  night  was  still  and  undisturbed,  except  by  the 
rushing  mountain-stream  at  some  distance  ofif,  which  appeared  to  the 
watchful  ear  like  the  hollow  rustling  of  a  forest  in  a  gale  of  wind. 
One  solitary  bird  near  by  made  the  spot  still  more  melancholy  by 
its  mournful  notes,  which  it  sent  forth  from  time  to  time  throughout 
the  night,  unanswered  by  anything  living. 

These  damp  and  shady  primeval  forests,  especially  when  fronting 
the  sea,  are  also  to  be  noted  for  the  great  amount  of  ferns,  with  regard 
to  species  as  well  as  to  individuals.  This  beautiful  class  of  plants,  of 
which  I  have  already  collected  489  species  within  a  comparatively 
small  part  of  the  country,  loves  moisture,  shade,  and  stagnant  air,  and 
rarely  ever  succeeds  in  a  climate  or  region  which  lacks  these  three 
great  necessary  conditions.  With  regard  to  number  of  individuals, 
the  different  heights  show  no  marked  effect.  I  found  them  in  masses 
equally  dense  at  1,500  and  6,500  feet  elevation  ;  and  I  have  descended 
and  ascended  the  flanks  of  the  coast-chain  in  five  different  regions. 

The  only  difference  we  see  is  the  change  of  species  in  different 
heights,  and  even  here  we  find  many  species  to  extend  over  a  great 
area  of  different  elevation  ;  but  most  species  are  rather  of  a  local  habit. 

We  can,  therefore,  from  the  amount  of  ferns  which  occurs  in  any 
given  place,  not  very  well  deduce  the  mean  temperature  of  that  place, 
as  is  sometimes  done  in  geology,  in  conjectures  about  the  temperature 
of  the  earth's  surface  at  the  time  of  deposition  of  the  coal  fields,  unless 
we  know  what  temperature  belongs  to  the  luxuriant  growth  of  that 
very  species  which  we  wish  to  draw  conclusions  from.  The  yearly 
mean  temperature  of  the  ferh  region  may  vary  from  56^  to  80°  F. 


CoLONiA  TovAR,  VENEZUELA,  January  10,  1858. 

Dear  Sir:  Under  date  of 'June  11,  1857,1  sent  you  a  letter,  to- 
gether with  some  meteorological  registers  and  a  number  of  tables  and 
diagrams,  which  you  probably  will  have  received  in  due  time.  In- 
closed I  send  you  now — 

No.  1.  Registers  of  meteorological  observations  for  seven  months, 
viz :  from  June  to  December,  1857,  inclusive. 

No.  2.  A  table  showing  by  the  length  of  horizontal  lines  at  what 
time  of  the  day  it  rained  at  Colonia  Tovar  for  each  day  from  June  to 
December,  1857,  inclusive. 

No.  3.  A  table  containing  a  recapitulation  of  the  occurrence  of 
rain  expressed  in  number  of  hours,  for  all  the  months  from  July, 
1856,  to  December,  1857,  from  6  a.  m.  to  10  p.  m.  This  table  also 
shows  by  the  length  of  straight  lines  the  comparative  value  for 
each  month,  as  regards  the  number  of  hours  of  rain  ;  and  in  another 
diagram  the  mean  rain  value  for  each  hour  from  6  a.  m.  to  10  p.  m. 

It  may  not  be  uninteresting  here  to  see  what  a  symmetrical  figure 
the  curve  ab  c  represents  ;  how  it  rises  gradually  from  6  a.  m.  to  the 
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hour  between  2  and  3  p.  m.,  and  then  sinks  to  10  p.  m.  nearly  as 
gradually  as  it  rose. 

No.  4.  A  table  giving  the  course  of  the  clouds  of  the  higher,  mid- 
dle, and  lower  strata  for  the  months  of  June  to  December,  1857. 
The  motion  of  the  clouds  from  the  E.,  E.8E.,  SE.,  8.SE.,  and  8.  is 
by  far  the  most  prevailing,  amounting  to  415,  while  the  motions  from 
all  the  other  eleven  points  amount  only  to  133.  November  and  De- 
cember show,  as  usually,  a  preponderance  over  the  eight  preceding 
months  with  regard  to  motion  of  the  clouds  from  the  northern  re- 
gions. The  motions  from  the  west,  with  only  one  exception,  took 
place  in  the  highest  regions  of  the  atmosphere.  This  puts  me  in 
mind  of  the  fact  that,  while  at  8anta  Fe,  New  Mexico,  the  steady 
course  of  the  higher  clouds  from  the  west  had  frequently  attracted 
my  attention. 

No.  6  gives  a  view  of  the  fluctuation  of  the  mean  daily  heights  of 
the  barometer  for  seven  months.  My  remarks  in  a  former  letter  about 
the  falling  and  rising  of  the  mean  daily  height  of  the  barometer, 
which  irom  one  maximum  to  another  requires,  on  an  average,  4^  days, 
still  hold  good,  as  will  be  seen  by  the  following  series  of  numbers, 
which  are  the  number  of  days  counted  from  one  maximum  height  to 
the  next  following  one. 

Beginning  with  my  earliest  barometrical  observations,  counting 
from  the  14th  of  June,  1856,  and  ending  with  the  30th  of  October, 
1856,  the  day  on  which  the  barometer  got  out  of  order,  we  have:  5, 
4,  5,  3,  5,  3,  4,  4,  4,  5,  6,  5,  4,  6,  3,  4,  3,  4,  3,  6,  4,  3,  4,  6,  10,  5, 
6,  5  =  128  days,  of  which  the  mean  is  4.57  days. 

Beginning  again,  when  the  barometer  was  put  into  use,  with  the 
12th  of  November,  1856,  and  ending  with  the  30th  of  April,  1857, 
the  day  on  which  the  barometer  was  taken  apart  to  be  mended,  we 
get :  6,  5,  2,  5,  6,  4,  4,  3,  6,  4,  6,  3,  5,  3,  4,  5,  3,  7,  3,  5,  4,  5,  3,  6, 
6,  4,  4,  2,  4,  6,  5,  5,  3,  7,  4,  6,  4,  2  =  169  days,  of  which  the  mean 
is  4.46  days. 

Beginning  again,  when  the  barometer  was  in  good  order,  with  the 
13th  of  Mav,  1857,  and  ending  with  the  31st  of  December,  1857,  we 
get :  2,  3,  5,  5,  5,  3,  4,  5,  4,  4,  3,  3,  3,  2,  4,  8,  4,  4,  5,  3,  4,  7,  2,  5, 
4,  4,  5,  6,  5,  4,  5,  2,  4,  4,  2>  5,  3,  7,  7,  5,  4,  4,  5,  6,  4,  5,  10,  8,  6, 
6,  3  ^  230  days,  of  which  the  mean  is  4.51  days. 
The  mean  of  all  these  three  series  is  4.51  days. 
No.  6  contains  the  half-hourly  observations  on  the  daily  periodical 
variations  of  the  barometer  for  157  days,  which,  together  with  those 
made  from  the  10th  of  May  to  the  10th  of  Juno,  amount  to  186  days, 
including  more  than  2,000  half-hourly  observations  of  the  barometer. 
Duiing  these  seven  months  I  was,  if  I  may  use  the  expression,  **  liv- 
ing under  the  clock  ;"  for  I  had  to  keep  a  continual  lookout  for  the 
arrival  of  the  moment  when  one  half  hour  after  another  would  be  up. 
How  often  was  I  interrupted  in  my  out-door  manual  labors  in  order 
to  attend  to  these  observations  I  And  but  the  desire  to  help  carry  a 
few  useful  materials  towards  the  building  ground  of  the  great  struc- 
ture of  meteorology,  which  no  doubt  one  day  will  be  reared  in  all  its 
perfection,  could  keep  me  at  work  with  patience  unwearied.  I  should 
have  continued  these  half-hourly  observations  still  longer,  but  my 
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other  engagements  multiplied  so  much  that  I  found  it  utterly  impos- 
sible to  do  so.  The  clock  I  used  is  a  first  rate  time-piece,  and  was 
compared,  from  time  to  time,  with  the  meridian  line  laid  down  by 
observation  of  the  north  star. 

No.  7  contains  the  mean  barometrical  heights  of  all  the  half  hourly 
observations  made  in  1857,  recapitulated  chiefly  from  table  No  6,  to 
which  are  added  the  monthly  means  of  the  barometer  at  7  a.  m., 
2  p.  m.,  and  9  p.  m.  These  latter  means  are  not  the  means  of  the 
whole  months,  but  of  those  days  only  on  which  half-hourly  observa- 
tions have  been  made. 

No.  8  exhibits  the  curves  of  mean  height  of  the  barometer  in  its 
course  from  7  a.  m.  to  9  p.  m.,  laid  down  according  to  the  numbers 
in  table  No.  7.  We  find  these  curves  to  be  much  more  regular,  and 
more  gradually  and  smoothly  rounded  off  in  proportion  to  the  number 
of  days,  of  which  they  are  the  mean  result.  So  is,  for  instance,  the 
curve  c,  resulting  from  the  mean  of  eight  months,  more  smoothly 
rounded  than  the  curve  of  the  month  of  August  or  that  of  May ;  and 
these  again  more  smoothly  rounded  than  the  curves  resulting  from 
single  days,  which  I  have  sent  in  my  previous  communications  to  yoa, 
and  which  are  more  or  less  angular. 

The  curve  c  in  diagram  No.  8  may  therefore  serve  to  illustrate  the 
true  and  normal  course  of  the  periodical  rise  and  fall  of  the  barome- 
ter from  7  a.  m.  to  9  p.  m.  Its  rise  and  fall  from  9^  to  11  a.  m., 
and  from  4  to  5  p.  m.,  are  very  inconsiderable  ;  but  from  1  to  2^  p.  m., 
and  from  7  to  9  a.  m.,  far  more  rapid.  There  exists  also  a  difference 
in  the  shape  of  the  curve  of  the  month  of  August  compared  with  that 
of  the  month  of  May. 

No.  9  contains  the  mean  amplitudes  of  the  barometer,  calculated 
from  table  No.  6,  for  periods  from  six  to  six  successive  days ;  also^  the 
mean  amplitudes  for  periods  from  12  to  12  days^  and  likewise  those 
for  the  different  months.  All  these  mean  amplitudes  are  laid  down 
in  diagram  No.  10,  in  their  proper  position,  according  to  their  numeri- 
cal value. 

No.  10.  The  monthly  means  in  the  first  curve  exhibit  a  pretty 
regularly  rounded  curve.  The  second  curve,  that  is,  the  curve  of  the 
twelve  daily  means,  is  somewhat  more  irregular.  The  third,  or  six 
daily  curve,  is  still  more  irregular,  exhibiting  many  projecting 
corners.  The  fourth  and  lowermost,  which  can  no  longer  be  called 
a  curve,  and  of  which,  to  save  time,  I  have  given  only  a  small  portion, 
exhibits  in  a  striking  manner  the  great  fluctuation  of  the  daily  am- 
plitudes. 

At  first  view  there  seems  to  be  not  the  least  tendency  in  them  to 
follow  a  certain  law  with  regard  to  their  mean  value.  This  law, 
however,  becomes  apparent,  when  we  look  at  the  next  curve  above, 
and  still  more  so  m  the  two  uppermost  curves.  The  third  curve 
shows,  also,  that  the  nature  of  the  curve  of  mean  amplitudes  is  not 
the  same  in  every  year ;  in  1857,  for  instance,  it  is  tnuch  higher  from 
October  to  December  than  it  was  in  1866.  All  this  indicates  plainly 
enough  that  the  daily  amplitudes  of  the  barometer  are  subject  to 
great  disturbances  by  some  cause  or  other. 
Great  as  the  irregularities  caused  by  such  disturbances  are  in  the 
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above  curve,  they  do  not  invalidate  the  view  I  advanced  in  a  former 
letter  about  the  nature  of  this  curve,  as  it  ought  to  be  in  its  normal 
value.  In  their  main  features  both  coincide,  if  we  make  due  allow- 
ance for  the  short  period  during  which  these  observations  have  been 
continued.  The  curve  in  diagram  No.  10  having  its  first  maximum 
near  the  18th  of  May,  its  minimum  near  the  8th  of  July,  and  its 
second  maximum  near  the  27th  of  October,  and  if  we  were  to  draw  a 
mean  line  between  the  heights  of  1856  and  1857,  the  second  maximum 
would  be  near  the  3d  instead  of  the  27th  of  October. 

No.  11.  In  order  to  compare  the  course  of  the  morning  temperature 
of  Colonia  Tovar  with  that  of  some  place  of  the  southern  part  of  the 
United  States,  I  have  in  diagram  No.  11  laid  down  in  dotted  line  the 
course  of  the  temperature  at  7  a.  m.  for  the  different  days  of  March, 
1852,  as  observed  by  me  at  Memphis,  Tennessee,  with  the  same  ther- 
mometer with  which  I  made  my  first  observations  at  Colonia  Tovar. 
The  other  line  is  the  course  of  temperature  at  7  a.  m.  for  the  different 
days  of  March,  1857,  at  Colonia  Tovar. 

Besides  the  regular  observations  specified  above,  I  have  made  from 
time  to  time,  just  as  occasion  offered,  memoranda  on  many  other  me- 
teorological subjects  which  came  under  my  observation.  These  memo- 
randa were  made  either  at  the  time  of  observation  or  immediately 
after.  They  are  rather  numerous,  and  for  want  of  time  I  am  unable 
at  present  to  arrange  them  properly,  or  to  make  a  selection  from 
among  them. 

I  may,  however,  afford  so  much  time  as  to  give  the  following : 

July  27.  In  preparing  for  a  journey  to  La  Victoria,  I  rose  early  in 
the  morning.  At  4*^  a.  m.  there  was  a  dense  fog.  Intending  to  step 
out,  and  opening  the  kitchen  door  which  leads  into  the  open  air,  I 
eaw  the  sprightly  burning  kitchen  fire  reflected  from  the  fog  as  from 
a  white,  smooth,  and  solid  wall ;  and,  besides  this,  a  halo  of  about 
twenty  feet  diameter,  as  plain  and  well  defined  as  I  ever  saw  around 
the  moon.  This  halo,  with  the  reflected  fire  in  its  centre,  appeared 
to  be  close  before  me  in  a  vertical  plain,  and  it  changed  its  position 
whenever  I  changed  mine,  either  to  the  right  or  to  the  left. 

At  a  first  superficial  glance  upon  the  map  it  may  seem  as  if  the 
northern  coast  of  Venezuela,  on  account  of  its  great  distance,  t»n  have 
nothing  to  do  with  the  climate  of  the  United  States,  or  that  the  me- 
teorology of  the  two  countries  can  have  no  feature  common  to  both ; 
but  observation  proves  it  to  be  otherwise.  And  if  we  take  a  more 
comprehensive  view  of  this  vast  region,  we  see  that  the  Mexican  gulf, 
together  with  the  Caribbean  sea,  is  nothing  more  than  a  great  inland 
sea  basin  with  numerous  and  spacious  entrances  to  the  northeast  and 
east.  Five  States  of  the  Union  forming  its  northern  shore ;  Venezuela,. 
New  Grenada,  and  Central  America,  its  opposite  or  southern  shore. 
Here  I  may  also  remark  about  the  Venezuelan  mountain  range  of  the 
coast,  that  its  northern  declivity  towards  the  sea  is  generally  very 
steep,  and  in  many  places  near  its  crest  bearing  marks  of  immense 
masses  of  its  body  having  sunk  on  that  side  far  below  its  original 
level,  while  on  the  other  or  southern  side,  no  such  marks  are  visible. 

If  we  want  to  study  in  Venezuela  the  mutual  influence  of  atmos- 
pheric  currents  of  these  two  opposite  shores,  viz :  The  southern  coast 
15  8 
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of  the  United  states,  and  the  northern  of  Venezuela^  we  must  not  try 
to  do  it  on  that  low  and  extremely  narrow  strip  of  land,  which,  bor- 
dering the  sea,  stretches  along  the  foot  of  the  mountain  chain  running 
east  and  west,  parallel  with  the  seashore.  This  low  and  narrow  strip 
of  land  has  a  climate  of  its  own  widely  different  from  that  of  the  Uni- 
ted States.  But  when  we  take  our  abode  on  or  near  the  top  of  the 
mountain  ridge  where  we  are  above  the  steady  eastern  trade  winds, 
and  find  ourselves  in  quite  a  different  set  of  atmospheric  currents,  and 
if  we  then  pay  particular  attention  to  the  more  violent  northerly 
winds,  which  now  and  then  blow  in  this  region,  and  to  the  great 
southerly  current,  which  lowers  gradually  in  its  course,  reaches  the 
surface  of  the  sea  somewhere  between  latitude  16^  and  26°  north,  and 
generally  blows  steady  during  a  great  part  of  the  summer  and  fall  of 
the  year  up  the  Mississippi  valley,  even  beyond  latitude  39°  north  ;* 
we  then  will  recognize  in  the  moisture-laden  southeastern,  as  well  as 
in  the  dry  and  chilling  northwestern,  by  their  very  peculiarities,  their 
namesakes  of  the  United  States. 

It  is  but  five  or  six  times  a  year  that  I  am  fortunate  enough  to  get 
hold  of  a  few  newspapers  in  these  mountain  solitudes,  and  it  is  seldom 
that  they  contain  anything  regarding  the  weather  of  the  United 
States.  However,  I  have  read,  only  a  few  days  ago,  in  a  New  York 
paper  of  August  22,  1857,  the  following: 

"A  private  letter  from  New  Orleans  states  that  up  to  the  18th 
instant,  it  had  rained  there  every  day  for  thirty-eight  days  consecu- 
tively, and  was  still  raining." 

Now,  by  referring  to  my  register  of  meteorology  I  find  a  singular 
coincidence  between  the  occurrence  of  rain  at  New  Orleans  and  Colonia 
Tovar.  The  inclosed  table  No.  2  exhibits  this  more  strikingly,  for 
we  see  here  at  once,  that  of  all  the  seven  months  there  is  no  other 
equally  long  period  that  can  compare  with  the  period  from  July  18, 
to  August  20,  with  regard  to  the  number  of  rainy  hours. 

The  following  sentence  from  the  Weekly  Herald  of  September  5, 
1857 : 

*'  From  New  Mexico.  The  season  has  been  unusually  dry  and  cold, 
and  the  crops  look  very  badly.  So  little  rain  has  fallen  that  the  little 
stream  near  Santa  Fe  is  dried  up,"  shows  that  the  rain-spending 
southeast  current  of  the  atmosphere,  which  soaked  in  the  month  of 
August  the  soils  of  Colonia  Tovar  and  New  Orleans,  never  was  felt  at 
Santa  Fe,  New  Mexico ;  and  that  there  is  a  closer  correspondence 
between  the  aereal  strata  of  the  coast  of  Venezuela  and  the  lower  ones 
of  Louisiana,  than  between  those  of  Louisiana  and  those  of  Santa  F^, 
although  the  distance  in  a  straight  line  between  the  two  former  places 
is  more  than  double  the  distance  between  New  Orleans  and  Santa  ¥L 

Again,  we  find  in  the  Weekly  Herald  of  January  17,  1857 : 

**  A  terrific  hurricane  swept  over  the  city  and  harbor  of  Vera  Cruz 
on  the  20th  of  December,"  and  "  a  heavy  northerly  gale  had  prevailed 
for  several  days  previous  to  the  25th  of  December  (at  Havana.") 

My  meteorologicul  register  of  Colonia  Tovar  shows,  on  the  17th  of 

*  While  living  at  St.  Louis,  Missouri,  I  had  a  good  opportunity  to  notice,  during  severtl 
yean,  in  July,  August,  and  September,  a  steady  southerly  breeie  almost  day  after  day.  la 
some  yesLTBf  however,  this  wind  blows  less  regular  than  in  other  years. 
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December,  1856, at 7  a.  m., north  wind,  4.;  on  the  19th,  at 7  a.  m.,  clouds 
from  the  north,  4.  ;  on  the  20th,  at  7  a.  m.,  clouds  from  the  north,  3.  ; 
at  9  p.  m.,  clouds  from  the  north,  4.  Number  4,  as  an  indication  of 
force  attached  to  the  winds  or  the  clouds  is  extremely  rare  in  the 
register  for  Colonia  Tovar,  and  therefore  denotes  something  extraor- 
dinary. The  mean  barometer  height  was  remarkably  low  on  the  19th, 
20th,  and  23d  of  December,  vid:  diagram  of  mean  barometer  height 
for  1866. 

I  could,  no  doubt,  cite  many  more  instanceis  of  this  kind  if  I  had 
the  means  to  know  what  is  going  on  in  other  parts  of  the  world. 

To  make  observations  in  this  country  about  the  higher  strata  of  the 
atmosphere  and  their  motions,  no  place,  I  should  think,  would  be 
more  adapted  than  the  mountains  of  Merida,  which  are  said  to  reach 
the  line  of  perpetual  snow.  There  we  have  a  gigantic  range  of  snow- 
capped mountains  stretching  from  southwest  to  northeast.  Its  base  is 
washed  on  one  side  by  the  warm  waters  of  the  gulf  of  Maracaybo,  that 
great  arm  of  the  sea,  which  runs  far  inland,  and  expands  in  a  vast 
basin  near  the  mountains.  On  the  other  side  lie,  in  near  approach, 
those  immense,  level,  grassy  plains,  the  Llanos  of  Venezuela,  which 
are  but  slightly  elevated  above  the  level  of  the  sea,  and  entirely  bare 
of  forest. 

When  in  the  dry  season  the  sun,  unobstructed  by  clouds,  acts  upon 
the  extensive  sheet  of  the  already  very  warm  water  of  the  gulf,  with 
all  the  power  of  its  nearly  vertical  rays,  the  quantity  of  vapor  carried 
into  the  air  by  evaporation  must  be  immense,  while  at  the  same  time, 
on  the  opposite  side  of  the  mountains,  the  rarified  strata  of  the  atmos- 
phere vibrate  over  the  dry  and  burning  hot  surface  of  the  llanos  as 
over  a  heated  furnace. 

The  phenomena  which  the  diflferent  strata  of  air  under  such  cir- 
cumstances must  exhibit  would,  I  think,  form  a  worthy  and  highly 
interesting  subject  of  study  for  the  meteorologist,  and  tend  to  advance 
the  cause  of  his  science.  Happy  he  who  has  the  means  and  the  mind 
to  do  so  I 

In  connection  with  the  foregoing,  I  will  mention  only  one  phenom- 
enon, near  the  lake  of  Valencia,  which  may  show  some  of  the  effects 
of  evaporation  with  regard  to  its  disturbance  of  the  atmosphere. 

As  often  as  I  have  visited  Valencia  in  the  dry  season  I  have  ob- 
served a  violent  northerly  wind,  amounting  sometimes  to  a  very  stiff 
breeze,  blowing  there  late  in  the  afternoon  till  10  or  11  o'clock  at 
night.  I  found  this  same  wind  also  in  other  parts  of  the  valley  of 
Aragua  near  the  lake  of  Valencia,  as,  for  instance,  in  Cagua  and  San 
Jose.  , 

By  inquiry  I  learned  that  this  is  a  regular  wind,  commencing  and 
ending  with  the  dry  season,  returning  every  year  as  regularly  as  the 
season  itself;  that  it  rises  every  afternoon,  continues  till  late  at  night, 
and  is  very  annoying  to  the  inhabitants  by  the  dust  it  raises. 

By  referring  to  Humboldt's  Travels  I  find  the  following  sentence, 
where  he  speaks  about  the  site  of  the  town  of  Valencia :  **  But  there 
is  an  opening  on  the  meridian  of  Nueva  Valencia,  which  leads  towards 
the  coast,  and  by  which  a  cooling  sea  breeze  penetrates  every  evening 
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into  the  valleys  of  Aragua.    This  breeze  rises  regularly  two  or  three 
hours  after  sunset." 

Now,  here  we  see  that  this  phenomenon  was  as  regularly  exhibited 
fifty-seven  years  ago  as  it  is  now,  and  no  doubt  has  been  going  on 
from  time  immemorial.  The  same  causes  that  were  then  at  work  are 
still  at  work  as  forcibly  as  ever.  While  at  Valencia  the  slapping  of 
the  doors,  the  columns  of  dust  that  came  sweeping  by,  and  other 
signs  of  a  violent  rush  of  wind  indicated  to  me  with  unfailing  cer- 
tainty that  it  was  after  3  or  4  p.  m.  Travellers  and  muleteers,  in 
going  from  Valencia  to  Puerto  Cabello,  are  especially  annoyed  on  the 
first  six  miles  of  their  road  by  the  dust,  so  that  they  have  to  cover 
their  iaces  or  shut  their  eyes  most  of  the  time. 

It  was  natural  for  me  to  reflect  upon  the  probable  cause  of  this  phe- 
nomenon, and  a  circumstance  soon  presented  itself  to  help  me  towards 
the  solution  of  this  problem. 

For  on  the  11th  of  March  the  sky  was  densely  clouded,  all  day,  over 
Valencia,  and  the  whole  valley  of  Aragua,  including  the  lake,  and  it 
looked  as  if  it  was  going  to  rain.  In  the  evening,  the  usual  regular 
wind  failed  to  make  its  appearance  altogether. 

To  account  for  the  alternating  daily  land  and  sea  breezes  of  the 
coasts  in  general^  there  exists  a  well-known  explanation,  based  upoa 
the  rarefaction  of  the  air  by  the  heated  surface  of  the  land  or  water. 
This  explanation,  however,  will  not  do  in  the  above  case  ;  for  at  Va- 
lencia the  wind  begins  to  blow  from  the  seaside  not  in  the  morninfr, 
when  the  land  becomes  heated,  but,  on  the  contrary,  in  the  afternooii 
when  the  land  begins  to  cool  again. 

When  in  equatorial  regions  the  direct  rays  of  the  sun  act  for  some 
time  upon  a  widely  spread  ipass  of  water,  surrounded  by  land,  as,  for 
instance,  a  lake,  they  evaporate  powerfully  the  water  from  its  surface ; 
that  is,  they  convert  a  liquid  into  an  aeriform  fluid.  In  this  latter 
state  the  water  requires  several  hundred  times  more  room  and  exerts  a 
certain  pressure  which  added  to  the  pressure  of  the  atmosphere,*  with 
which  this  vapor  is  mixed,  overpowers  the  surrounding  dryer  atmos- 
phere, and  spreads  or  shoves  the  latter  outward  in  nil  directions  to 
make  room  for  itself.  In  such  an  atmosphere,  saturated  with  invisible 
vapor,  its  permanent  gases  are  much  more  attenuated  than  when  in 
a  dry  state ;  but  they  nevertheless  exert,  by  the  aid  of  the  invisible 
vapor,  an  overwhelming  outward  pressure. 

That  amount  of  pressures,  however,  which  the  vapor  exerts,  can  be 
easily  annihilated  by  condensation,  and  thereby  a  partial  vacuum  be 
produced,  into  which  the  external  air  will  strive  to  rush  with  great 
force. 

Now,  in  the  surrounding  bottom  lands  of  the  lake,  the  air  loses 
towards  evening,  in  the  dry  season,  by  radiation  against  an  unclouded 
sky,  more  caloric  than  it  receives. 

It  therefore  seems  highly  probable,  that  the  gradual  decrease  of 
temperature^  by  which  the  vapors  of  the  air  above  the  lake  of  Valencia 
lose  part  of  their  tension,  is  the  cause  of  the  regular  breeze  which 

^  According  to  the  ^reat  fundamental  principle,  that  in  any  given  space,  the  power  of  ten- 
sion of  two  or  more  mixed  ai&riform  bodies  is  equal  to  the  sum  of  all  those  tensions  which 
each  of  these  aerial  bodies  would  exert,  if  it  was  to  occupy  the  whole  space  by  itself 
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blows  as  long  as  the  temperature  of  the  air  falls  :  that  is,  till  10  or  11 
o'clock  at  night.  It  is  easy  to  imagine  what  a  hurricane  would  blow 
if  the  cooling  and  condensing  of  the  vapors  were  to  be  very  sudden. 
What  interesting  barometrical  and  other  observations  could  be  made 
in  the  neighborhood  of  this  lake  I 

Very  frequently  at  night  or  evening,  throughout  the  rainy  season, 
we  may  observe,  at  Colonia  Tovar,  favored  by  the  absence  of  daylight, 
flashes  of  lightning  unaccompanied  by  any  audible  noise  of  thunder. 
This  noiseless  discharge  of  electricity  shows  itself  also  frequently  in 
the  daytime ;  but  of  all  the  many  discharges  of  lightning  during  a 
three  and  a  half  years'  residence  I  have  heard  only  once  or  twice 
thunder  loud  enough  to  be  compared  with  those  of  the  United 
States. 
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Caracas,  July  16,  1858. 

Under  date  of  January  10  I  sent  you  my  meteorological  registera 
for  Colonia  Tovar,  for  seven  months  ending  with  the  last  day  of  De- 
cember, 1867,  besides  some  other  observations  on  the  meteorology  of 
that  region. 

The  inclosed  registers,  which  I  send  you  this  time,  extend  from  the 
1st  of  January  to  the  5th  of  June,  1858,  for  Colonia  Tovar,  and  from 
the  16th  to  the  30th  of  June  for  Caracas. 

On  the  6th  of  June,  after  having  sold  my  little  property,  I  left 
Colonia  Tovar,  the  place  where  I  had  lived  for  more  than  four  years, 
and  moved  to  Caracas.  I  am  very  sorry  ro  say  that  on  this  journey, 
in  endeavoring  to  measure  some  of  the  highest  points  of  the  difficult 
and  dangerous  mountain  road,  the  barometer  was  accidentally  broken, 
and  hence  the  barometrical  observations  end  with  the  5th  of  June. 

In  February  last  I  attempted  to  make  a  complete  set  of  haif-hourly 
barometrical  observations,  but  after  proceeding  with  this  task  for 
seven  days  I  was  compelled  to  leave  oflf  for  want  of  time.  The  pres- 
sure of  business  at  prepent  also  prevents  me  from  sending  anything 
more  on  meteorology  this  time. 

A.  FENDLEP 
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METEOROLOGY. 

IE  CLIMATE  OF  SACRAMENTO,  CALIFORNIA,  BY  THOMAS  M.  LOGAN,  M.  D. 
Latitude  38©  34'  41"  N.    L'.  igitade  12Io  27'  44"  W. 

As  supplementary  to  the  abstract  of  meteorological  observations  for 
53,  1854,  and  1855,  published  in  the  reports  of  tjie  Smithsonian 
atitution,  the  accompanying  tables  for  1856-'57,  together  with  the 
lults  of  the  aggregate  five  years,  have  been  prepared. 
It  may  not  meet  the  exactions  of  a  rigid  science  to  deduce  a  positive 
jw  of  the  climate  from  a  series  of  observations  extending  through 
ly  five  years,  still  an  approximation  may  now  be  arrived  at  that 
11  be  sufficiently  near  to  aflford  a  very  just  appreciation  of  some  of 
B  climatic  features  of  this  portion  of  the  great  valley  of  the  Sacra- 
mto,  due  allowance  being  made  for  irregularities  and  disturbing 
ases.  Owing  chiefly  to  the  difficulty  of  procuring  reliable  instru- 
mt8  and  proper  tables  and  instructions,  the  records,  which  were 
ide  in  various  forms  and  with  differing  calculations,  required  re- 
ran gement  and  tabulation  to  render  them  comparable  with  each 
ber.  These  considerations  will  be  a  sufficient  apology  with  those 
10  have  much  experience  in  arranging  statistical  tables  for  a  certain 
aount  of  inaccuracy  which  has  crept  into  our  former  publications, 
the  present  instance  we  have  used  every  possible  precaution  while 
ctifying  former  errors,*  which  are  herewith  specified,  that  the  advan- 
ges  already  received  may  be  Tendered  more  valuable  hereafter. 

BAROMETER. 

The  series  of  barometric  observations  have  not  been,  in  one  respect, 
Qtinuous.  Had  they  been  conducted  with  one  and  the  same  instru- 
ct doubtless  sonde  valuable  deductions  might  have  been  gathered 
>m  their  analysis ;  as  it  is  we  can  only  note  some  of  the  most  obvious 
lults.  During  1853  the'ordinary  ship  barometer,  (the  only  one  to 
had  then,)  which  was  used,  appears  to  have  ranged  entirely  too 
r.  The  readings  from  this  instrument,  as  well  as  those  which  were 
^istered  from  a  common  open  cistern,  and  a  siphon  of  Gay  Lussac, 

Errata  in  former  pitblieations. — ^The  latitude  aiid  longitude  of  Sacramento  are  correctly 
m  above,  and  are  erroneous  in  the  previous  reports. 

HiS.—Bar.  Mean  for  January,  for  ^65  read  29.75  ;  annual  mean,  for  30.01  read  30.03 
les  Therm.  Mean  maximum,  fur  800.40  read  800.04;  mean  minimum,  for  49^.00  read 
.08;  mean  for  October,  for  Tb^  00  read  73^.00.  Winds,  8£.,  total,  for  101  read  111. 
354.— Bar.  Mean  of  January,  for  29.11  read  30.11;  minimum  of  May,  for  29.00  read 
>0 ;  mean  minimum,  for  29.76  read  29.81;  annual  mean,  for  29.98  read  30.07  inches. 
Tin.  Mean  maximum,  for  79^.54  read  790.29;  mean  minimum,  for  420.72  read  42.73 
ny  days.  March,  for  9  read  4.  Inches  of  rain^  for  8.25  read  3.25.  Annual  total  of  elear 
r,  for  223  read  228.    Total  rmm  days,  for  60  road  55. 

d55w— Bar.  Maximum  of  July,  for  ^.85  read  30.15;  mean  maximum,  for  30.09  read  30.14 
les.    Dew  point.  Annual  mean,  for  470.52  read  460.69. 
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were  never  corrected  for  temperature.  During  1856  and  1857  Green's 
Smithsonian  barometer  was  employed,  and  its  readings  reduced  to  32° 
Fahrenheit.  No  correction  for  altitude  was  ever  made,  as  the  cisterns 
of  the  various  instruments  employed  were  at  so  small  an  elevation 
above  the  level  of  the  sea.  Neither  was  the  elastic  force  of  vapor 
applied  at  the  time  of  the  record.  This  force  has  been  calculated  only 
during  the  past  year,  according  to  the  rules  established  by  BegnaaU 
for  deriving  every  degree  of  it  exhibited  in  the  atmosphere  from  the 
readings  of  the  wet  and  dry-bulb  thermometers.  It  will  be  seen  that 
it  increases  directly  with  the  temperature,  and  amounted  during  1857 
to  nearly  half  an  inch  during  midsummer,  or  one  sixty-seventh  of  the 
entire  atmospheric  weight. 

The  absence  of  either  abrupt  or  great  changes  gives  indication  of 
the  tropical  feature  which  the  climate  possesses.  As  a  general  rnle 
the  atmospheric  pressure  varies  but  little,  and  that  through  slow  and 
long  continued  movements,  rather  than  in  the  sudden  manner  charac- 
teristic of  the  latitude  on  the  Atlantic  coast  and  elsewhere.  Never- 
theless, although  the  mercurial  column  rises  and  falls  within  very 
restricted  limits,  yet  there  are  changes,  represented  it  is  true  by  small 
measurements,  which  occur  with  wonderful  regularity  and  certainty, 
diurnal  movements  at  fixed  hours,  as  well  as  annual  ones,  having 
reference  to  the  position  of  the  sim  in  the  ecliptic.  The  former,  or 
horary  oscillations,  as  revealed  on  the  chart  of  diurnal  barometrical 
curves,  present,  in  a  marked  degree,  the  two  diurnal  maxima  and 
minima  observed  within  th6  tropics;  the  ante-meridian  maximum,  at 
about  9  to  10  a.  m.,  being  more  constant  than  that  at  the  same  period 

{)08t  meridian.     Without  a  single  exception  the  pressure  is  always 
ess  at  3  p.  m.,  and  this  has  no  reference  to  whether  the  column  stands 
high,  as  m  the  cold,  or  low,  as  in  the  hot  season. 

The  following  table,  calculated  from  the  horary  observations,  taken 
once  a  month  during  1857,  gives  the  mean  successive  hourly  range ftr 
the  year.  The  signs  +  and  —  denote  the  range  of  each  hour  above 
or  below  the  mean  of  the  twenty- four  hours. 
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The  mean  successive  daily  range  frequently,  in  summer,  does  not 
amount  to  more  than  the  ninety-four  thousandth  part  of  an  iDch.  The 
following  calculation  from  the  readings  of  the  Smithsonian  barometer 
during  the  last  two  years  substantiates  this  fact. 


Baroneter. 

Jan. 

Feb. 

Mar. 

April. 

May. 

June. 

July. 

Aug. 

Sept. 

Oct. 

Not. 

Dec.  1  Yen. 

1 

Mean,  ISTie 

.130 

.114 

.116 

.114 

.030 

.001 

.066 

.070 

.078 

.068 

.103 

.160      .W 

Mean,  1857 

.110 

.196 

.101 

.071 

.109 

.069 

.046 

.059 

.057 

.075 

.110  '  .143      .89 

Mean  for  S  yean 

.120 

.190 

.109 

.083 

.063 

.097 

.056 

.065 

.068 

.063 

.107 

.isa  \  .m 

January 0.633 

February 0.713 

March 0.571 

April 0.427 

May .  .     0.433 

June 0,404 


The  mean  difference  of  the  successive  months  above  or  below  the 
annual  average  of  the  five  years^  as  can  readily  be  calculated  from  the 
data  furnished^  does  not  amount  to  more  than  one-sixteenth  of  an 
inch.  Between  the  highest  mean  mensual  mean  and  the  lowest  a 
fraction  over  one-fifth  of  an  inch  is  found.  The  extreme  ranges 
observed  during  the  month  are  also  limited,  as  may  be  seen  in  the  sub- 
joined table  for  1857>  wherein  is  also  revealed  the  annual  tide  shown 
in  the  chart  of  curves ;  gradually  descending  as  the  sun  approaches  the 
northern  tropic,  and  ascending  as  he  returns  towards  the  southern."^ 


July 0.349 

August 0.401 

September 0.411 

October. 0.526 

November O.590 

December 0.641 


The  extreme  annual  ranges  are  also  small.  During  1853  the  maxi- 
mum height  of  the  barometer  occurred  in  jTovember  and  December, 
and  read  28.980,  giving  the  difference  as  the  extreme  annual  range  of 
1.460  inch.  This,  however,  is  the  result  of  an  extreme  minimum, 
never  before  nor  since  observed.  A  more  reliable  and  the  next  lowest 
minimum  was  29.380  inches, .observed  with  Gay  Lussac's  siphon  ba- 
rometer on  the  morning,  Ist  January,  1855,  before  daylight,  during 
a  strong  gale  from  the  SE.  The  greatest  mensual  range  was  also 
observed  in  the  same  month,  the  maximum  for  the  year  haying 
reached  30.410  inches  in  the  same  month,  and  giving  a  difference  of 
1.030  inch  for  the  month  as  well  as  for  the  year  The  lowest  read- 
ing for  the  same  year  was  29.569  inches  on  the  19th  September.  The 
extreme  annual  range  was  therefore  1.050  inch.  These  instances  of 
extreme  range  are  vcty  rare,  and  must  be  regarded  as  exceptional. 
The  extreme  range  for  1854  was  only  0.850,  and  that  of  1857  hot 
0.783  inch.  During  the  rainy  season  northerly  winds  always  deter- 
mine the  greatest  elevation,  and  southerly  the  greatest  depression  of 
the  mercurial  column.  This  rule  is  not  so  constant  during  the  dry 
season. 

^  The  mean  for  July  of  the  series  is  biffher  than  that  of  June,  in  consequence  of  mbm 
peculiar  disturbing  causes  in  June,  1853,  which  ^ear  should  be  regarded  as  exceptional,  and 
which  may  in  part  be  attributable  to  a  defective  instrument 
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The  mean  annual  atmospheric  pressure  is  put  down  at  30.006 
inches.  This  has  been  obtained  from  the  mensual  means  derived  from 
the  three  daily  readings.  The  diurnal  mean  calculated  from  the 
hourly  observations  presents  the  following  diflferences,  which,  if  ap- 
plied^ would  give  the  absolute  mean  for  each  month. 


Date. 

BABOMSEn. 

Daily  mean. 

Bourly  mean. 

Difference. 

1657. 

January  22 , 

February  23  .............. 

30.  233 
30.  018 
30.  139 

29.  948 

30.  007 
29.  889 
29. 856 
29.905 
29.  922 

29.  986 

30.  225 
30.  155 

30.  237 
29. 976 
30.  172 
29. 932 
30.  031 
29. 879 
29.  855 

29.  927 
29. 908 
29. 969 

30.  203 
30. 120 

+0.  004 
— 0.  042 

March  23 

+0.  033 
0.016 

April  29 

May  22 

+0.  024 
— 0.010 

June  22............. 

July  22 

—0.00 1 

August  28 ..... 

+0. 022 
—0.  014 

September  23 .... .. 

October  21 ......  ..... 

—  0.  017 

November  27 ... 

—0.  022 

December  23.............. 

—0.  036 

Mean  difference  ....... 

0.020 

It  will  be  observed,  on  referrkig  to  the  diurnal  as  well  as  annual 
curves,  that  while  each  curve  varies  there  is  still,  due  allowance  being 
made  for  disturbing  causes,  a  very  apparent  similarity,  the  evidence 
of  some  regular  moving  influence,  going  and  coming,  present  at  one 
season,  absent  at  another,  and  returning  again,  and  so  on.  These 
phenomena  bear  the  closest  analogy  with  those  observed  at  Algiers, 
Oran,  and  other  localities  on  the  southern  shores  of  the  Mediterranean, 
as  established  by  A.  Mitchell,  A.  M.,  M.  D.* 


THSRMOMETER. 

Like  the  barometer  the  thermometer  reveals  also  some  features  of  a 
tropical  rather  than  the  temperate  climate,  to  which  latitudinally  Sac- 
ramento appertains.  The  mean  monthly  and  annual  temperatures, 
as  seen  in  the  accompanying  tables,  are  calculated,  like  those  of  the 
barometer,  from  the  daily  observations  made  at  7  a.  m.,  2  p.  m.,  and 
9  p.  m.  This  arithmetical  mean  is  found  to  differ  occasionally  from 
that  obtained  from  the  thermometrograph  during  the  last  two  years. 
The  minimum  temperature,  as  seen  from  the  curves  projected  in  the 
chart  of  hourly  observations,  occurs  between  4  and  5  a.  m.,  and  the 
maximum  about  3  p.  m.  Consequently  the  mean  deduced  from  the 
latter  is  generally  minus  that  of  the  former.  The  following  table 
gives  the  correction  to  be  applied  in  order  to  obtain  the  absolute  mean : 

*  British  and  Foreign  Medico-Chinirgrical  Review,  No.  zzziii,  1856. 
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Date. 

THntMomnB. 

Daily  mean. 

Bourly  mean. 

Difference. 

1867. 
January  22  ............... 

48.00 
64.00 
62.00 
62.66 
63.66 
70.66 
77.00 
66.33 
64.00 
69.00 
62.66 
43.33 

48.60 
63.76 
60.38 
61.88 
62.46 
69.83 
76.23 
66.21 
64.08 
68.60 
63.68 
43.60 

+0.50 
— 0.25 

February  23  .... ..... 

March  23 

—1.62 

April  29 

—0.78 

May  22 

—1.20 

June  22 ....... .... 

—0.83 

July  22 

—1.77 

August  28 - 

—1.12 

September  23 

+0.08 
—0.50 

October  21 

November  27  ............. 

+0.  92 
+0.17 

December  23  .  ............ 

Rnm 

9.74 

Mean 

0.81 

As  this  correction  is  deduced  from  the  diflference  between  the  obser- 
Tations  of  a  single  isolated  day  in  each  month  of  the  year,  due  caution 
and  allowance  for  variation  of  seasons  and  other  disturbing  causes 
must  be  exercised.  For  this  reason  we  have  not  applied  the  correction 
to  our  tables,  but  purpose  prosecuting  the  series  of  hourly  observa- 
tions ;  and  with  a  view  to  uniformity  hereafter  will  adopt  the  term 
days,  commencing  at  10  p.  m.«  mean  time,  Gottingen,  on  the  Friday 
preceding  the  last  Saturdays  of  February,  May,  August,  and  Novem- 
ber, and  on  the  Wednesdays  nearest  the  2l8t  of  each  of  the  other 
months.  Another  and  most  important  object  in  this  connexion  will 
be  the  determination  of  the  hours  of  mean  temperature.  As  will  be 
seen  in  the  table  subjoined,  the  measures  of  the  critical  interval  are  so 
from  corresponding  with  the  quantity  obtained  in  all  other  localities, 
and  which  are  generally  so  near  as  to  amount  almost  to  a  constant, 
that  the  two  times  of  the  day  at  which  the  mean  temperature  occurs 
can  only  be  regarded  as  approximative.  January  affords  a  solitary 
instance  of  the  daily  mean  temperature  occurring  after  midnight, 
viz:  12h.  30m.  p.  m. 
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e  of  the  Hours  of  Mean  Temperature  and  the  ^'critical  interval** 
hetweefk  those  hours. 


Date. 

Daily  mean. 

Morning  hour. 

Evening  hoar. 

Critical  Interval. 

1867. 

•y  22 -. 

48.50 
63.76 
60.38 
61  88 
62.46 
69.  83 
76.63 
65.21 
64.0^ 
68.60 
63.  68 
43.60 

h.     m. 
11     30 
10     45 

8  41 

9  63 
7     30 

7  33 

8  64 

7  36 

8  42 

9  38 
10     47 
10     46 

h.     m. 
12     30 
10     15 
9     19 
9       7 
8     16 
8       6 
8     41 

8  47 

9  66 
9     15 

12     36 
9     30 

h.     m. 
13     00 

irv  23 

11     30 

22 

12     38 

29 

11     14 

2 

12     46 

12  .^ 

12    33 

2 

11     47 

t28 

13     11 

iber  23 

13     13 

tr  21 

11     37 

iber27 

13    48 

iber  23 

10     46. 

D... ......... ...... 

12     20' 

le  of  the  most  striking  features  of  the  climate,  seen  on  the  acoom- 
iog  chart  of  diurnal  variations,  is  the  greatest  reduction  of  tern- 
;ure  after  the  hour  of  maximum  elevation.  Howsoever  high  the 
of  temperature  towers  up  under  the  influence  gf  a  vertical  sun 
cloudless  sky,  it  sinks  proportionately  low  during  the  night, 
3ring  it  co^l  and  chilly.  As  an  instance  of  ^the  reliability  and- 
om  from  exaggeration  of  the  curves  of  temperature  in  this  respect, , 
ould  remark  that  the  record  of  the  tbermometrograph  for  July, 
,  reveals  a  range  of  41  degrees,  and  a  mean  daily  range  of  18.68 
jes,  while  the  chart  of  diurnal  observations  describes  a  curve  of 
24  degree-.  The  following  table  exhibits  the  successive  hourly 
38  during  one  day  of  each  month  in  the  year. 

1»  8 
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The  mean  daily  range  for  each  month  is  exhibited  in  the  subjoined 
table,  which  embodies  the  two  last  years'  observations  with  the  ther- 
mometrograph. 


For  185»i'57. 


3       "3       I 


a 

ii 


Mean  ofaU  highest  readfaiga  by  day.|51.39|57.38f63.56  68.S3j71.30 
Mean  of  all  lowest  readiap  by  night  30. 81 J43. 73  47.91  50.01 
Mean  daily  menmial  ranga I1.51fl8.86  1S.«5|18.S1 


79.3078.95  81 .03  78.99  67.75  60.41 


53.36 


.58.8858.8864.6955.4549.8643.64 


17.95 


iO.SS 23.07 16.34  83.54 17.89 


50.64  67.99 


37.8050.33 


15.77 


13.84 


16.96 


Dividing  the  year  into  its  meteorological  seasons,  the  mean  daily 
range  will  be  as  follows : 

Spring,  (February,  March  and  April). 15°.84 

Summer,  (May,  June,  July,  August,  and  September) 19°. 64 

Autumn,  (October  and  November) 16^.83 

Winter,  (December  and  January).... ..•  12°.18 

Beverting  to  the  table  of  monthly  and  annual  means  we  find  the 
respective  mean  temperature  of  the  seasons  to  be  as  follows  :  For  the 
spring  months,  mean  55^,31,  the  mean  maximum  being  71^.20,  and  the 
mean  minimum  42^.13  ;  for, the  summer,  mean  70^.19,  and  the  mean 
maxima  and  minima  92°. 50  and  55°. 11,  respectively  ;  for  the  autumn, 
mean  58°. 47,  and  mean  maxima  and  minima  78°. 20  and  44.°00,  re- 
spectively ;  in  the  two  winter  months  the  mean  is  45°. 94,  the  mean, 
maxima  0°.90^  and  the  mean  minima  29°. 70 

Thus  it  is  demonstrated  that  there  is  a  mean  difference  beitween 
winter  and  spring  of  9°. 35  ;  between  spring  and  summer  of  14°. 88  ; 
between  summer  and  autumn  of  11°.72  ;  and  between  autumn  and 
winter  of  12°. 53.  The  difference  of  the  means  of  the  hottest  and 
coldest  months  between  summer  and  winter  is  also  shown  to  be 
24°. 25,  and  the  extreme  variation,  or  the  difference  between  the  mean 
maxima  of  the  former  and  the  mean  minima  of  the  latter,  41°. 50. 

It  will  be  noticed  that  in  our  division  of  the  seasons  we  have,  in 
accordance  with  the  phenomena  observed,  defined  February  as  the 
first  of  the  three  sprmg  months,  and  appropriated  five  months  to 
summer,  and  only  two  to  autumn,  and  two  to  winter.  Indeed,  the 
dormant  season  is  of  so  short  duration  that  the  tropical  division  into 
the  wet  and  dry  seasons  would  perhaps  be  more  appropriate.  The 
whole  period  of  sensible  winter  is  far  from  being  a  complete  season  of 
suspension  of  vegetation.  During  the  period  we  have  assigned  to  it 
many  forms  of  vegetable  life  are  still  active  ;  particularly  the  roots  of 
grasses  and  winter  grains.  The  lowest  mean  daily  temperature 
belonging  to  this  period  is  seldom  belOw  40°.  Although  the  ther- 
mometer has  been  known  to  fall  as  low  as  33°  as  late  as  the  10th  of 
February,  still  the  leafing  process  generally  commences  during  the 
first  week  of  February  and  is  completed  at  a  temperature  not  much 
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exoeediDg  that  of  the  mean  aonual.     Sometitnes  a  greater  degree  of 
cold  is  experienced  in  March  than  in  February,  and  at  other  times 
spring  is  as  well  advanced  in  March  as  at  other  seasons  it  is  in  May. 
In  1856  the  mean  temperature  of  May  was  3^  lower  than  that  of 
April,  1857,  notwithstanding,  the  distribution  of  heat  for  the  three 
months  of  spring  is  marked  by  no  great  yariability  in  successive  years, 
nor  great  constant  differences  of  the  months.     The  meaaure  of  heat 
increases  very  gradually  from  month  to  month.     Indeed,  the  same 
uniformity  of  temperature  is  found  to  obtain  throughout  all  the 
meteorological  seasons.     In  summer  the  greatest  vicissitudes  of  tem- 
perature are  found  to  occur,  as  is  readily  seen  in  the  subjoined  table 
for  1856  and  1857.     The  commencement  of  autumn  is  quite  similar 
to  the  beginning  of  spring  in  its  mean  of  daily  temperature.    The 
earth  remaining  warmer  than  the  atmosphere  under  the  decline  of 
temperature,  activity  is  partially  renewed  after  the  drought  of  summer 
1^  the  influence  of  the  light  early  showers  of  October.     The  first  frosta 
occur  about  the  middle  of  November,  and  the  decline  into  winter  is 
prolonged  until  the  latter  part  of  December.     Ice  is  seldom  formed 
before  the  beginning  of  January,  and  then  rarely  remains  unthawed 
for  24  consecutive  hours.     As  a  physical  constant  it  is  a  matter  of 
some  difficulty  to  place  within  5^  of  different  latitudes   isothermal 
lines  for  the  seasons.     That  of  60°  for  the  spring,  designed  for  the 
United  States  Army  Meteorological  Register,  which  connects  Sacramento 
with  Beaufort,  North  Carolina,  on  the  Atlantic  coast^  and  San  Diego, 
on  the  Pacific,  curves  5°  52'  latitude  to  the  south  on  arriving  at 
the  latter  point.     A  corresponding  divergence  to   the   north  occars 
during  the  winter.     The  isochimenal  line  of  45°,  which  is  common  to 
Beaufort,  North  Carolina,  and  Sacramento,  describes  a  northerly  curre 
of  8°  03'  latitude  before  reaching  the  Pacific  at  Port  Orford,  Oregon, 
latitude  42°  44';  the  mean  annual  temperature  of  which  place  is  onlj 
63°   6'.     The  isotheral  of  70°,  starting   from  latitude  40°  on  the 
Atlantic  side,  comes  out  on  th^  Pacific  coast  on  the  parallel  of  30°. 
The  great  curvature  to  the  south  on  the  Pacific  coast  during  spring 
and  summer  demonstrates  one  of  "the  peculiarities  of  the  distribution 
of  heat  in  this  region.     For  the  mean  of  the  three  months  of  spring 
the  sea  temperature  which  predominafSes  on  the  line  of  coast  westward 
of  the  coast  range  of  mountains  is  strikingly  uniform,  and  shows  bat 
little,  if  any,  advance  on  that  of  winter.     Indeed,  the  same  may  be 
said  of  the  summer  months.     For  some  hundreds  of  miles  on  the  40th 
parallel  there  is  very  little  difference  in  the  sea  temperature  for  the 
entire  year,  and  the  cold  of  the  Pacific  in  summer  extends,  according 
to  the  Army  Register,  from  the  50th  to  the  30th  paraHel.     Thns 
while  the  extremes  of  summer  heat  are  common  to  the  whole  vallej 
of  the  Sacramento  and  San  Joaquin,  the  mean  summer  temperature 
of  San  Francisco  is  only  60°,  and  there  is  only  one  day  recorded 
among  the  observations  of  Dr.  Henry  Qibbons  when  the  temperature 
rose  above  79°  during  the  summer  months. 
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Hygrometryj  Windy  HaU^  SnoWy  Electricai  and  other  Phenomena. 

An  examination  of  the  results  of  the  psychrometer  will  reveal  the 
peculiar  state  of  the  atmosphere  during  tne  summer  months.  So  great 
iR  the  apparent  aridity  at  times  that  the  lower  aerial  strata  are  fre- 
quently found  to  contain  during  the  hottest  part  of  the  day  not  more 
than  15  to  20  per  centage  of  their  capacity  for  moisture.  As  an  iso- 
lated and  extreme  case,  on  the  10th  July,  1856,  at  2  p.  m.,  wind 
N,  and  light,  and  temperature  100^,  the  dew-point  was  found  at 
22°.  This,  we  believe,  is  the  greatest  dryness  that  has  yet  been  ob- 
served on  the  surface  of  the  globe  on  low  lands.  Humboldt,  in  his 
Cosmos,  states  that  the  greatest  dryness  he  has  observed  was  in  the 
steppe  of  Platowskaja,  after  a  SW.  wind  had  blown  for  a  long  time 
,  from  the  interior  of  the  continent.  With  a  temperature  of  74^.07  he 
found  the  dew-point  at  24°,  the  air  containing  yye^ths  of  aqueous 
vapor.  The  principal  agent  in  this  hygrometric  peculiarity  of  the 
climate  is  to  be  found  in  the  direct  eflfect  of  northerly  winds.  In  the 
winter  and  spring  the  north  winds  are  the  coldest  and  serve,  as  the 
land  is  then  cooler  than  the  sea,  on  account  of  the  distance  of  the  sun, 
to  condense  the  moisture  wafted  with  the  atmospherical  current  from 
the  southern  hemisphere,  and  to  precipitate  it  in  the  form  of  rain. 
During  this  season  the  southeast  trades,  charged  to  their  utmost 
capacity  with  moisture,  commence  descending  as  their  temperature 
decreases,  and  precipitate  more  and  more  rain  as  they  become  chilled 
by  the  north  winds.  During  the  summer,  owing  to  the  fact  of  these 
northerly  winds  pasring  over  a  highly  heated  and  arid  surface,  their 
temperature  is  raised,  thereby  increasing  their  capacity  for  moisture, 
which  not  being  able  to  obtain  from  the  surface  passed  over,  they 
appear  as  dry  winds,  reminding  one  of  the  reputed  sirocco  of  Italy. 
Nevertheless,  dry  as  these  winds  apparently  are,  on  coming  in  contact 
with  the  westerly  winds  chilled  by  the  oceanic  polar  current  along  the 
coast,  and  their  temperature  being  again  reduced,  the  vapor  they  con- 
tain is  rapidly  condensed ;  hence  the  heavy  mists  that  are  precipitated 
during  the  afternoon  at  San  Francisco  and  at  the  gaps  along  the  coast. 
In  the  valley,  as  a  general  rule,  the  direction  of  the  wind  is  from 
north  by  west  to  southeast.  It  seldom  blows  from  the  east  or  north- 
east with  any  appreciable  force.  Doubtless  the  prevailing  wind  off 
the  coast,  where  no  causes  of  local  deflection  exist,  is  west,  as  estab- 
lished by  Lieut.  Maury.  This  wind,  rushing  into  the  heated  valleys 
through  the  gap  at  San  Francisco  and  Benicia,  reaches  us  at  Sacra- 
mento and  the  northern  part  of  the  valley  as  a  southwest  wind,  while 
at  Stockton  and  the  San  Joaquin  valley  it  is  a  westerly  and  north- 
westerly wind.  To  this  wind,  together  with  that  descending  from 
the  slopes  of  the  sierras,  may  be  attributed  our  cool  summer  nights. 
^  The  influence  of  the  winds  on  the  temperature,  as  we  have  just  seen 
with  respect  to  the  hygrometric  condition  of  the  air,  varies  according 
to  the  season  of  the  year.  It  is  during  the  occurrence  of  northerly 
winds  in  the  summer  that  we  experience  our  hottest  weather,  which 
seldom  lasts  long,  however,  before  the  temperature  becomes  equalized 
by  a  change  of  wind  to  the  southward.  Upon  an  examination  of  our 
daily  and  hourly  recoTda  we  ftnd  it  to  be  a  common  occurrence  during 
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DQimer  months  for  the  wind  to  commence  blowing  from  the  north 
hortly  after  the  morning  observation,  and  to  remain  in  this 
r  until  afternoon,  when  it  would  xshange  round  to  the  south y 
bed  with  moisture  and  invigorating  freshness.  It  is  the  preva- 
)f  these  cool  winds  which  temper  our  summer  climate  so  delight- 
the  greater  or  less  predominance  of  which  renders  the  mean 
rature  plus  or  minus. 

•egards  the  force  of  the  wind,  it  is  generally  but  slight.  The 
ations  in  this  respect  having  been  registered  for  the  two  last 
>nl7  it  is  impossible  to  make  full  deductions  therefrom  with 
jgree  of  completeness.  The  following  enumeration  of  the  fre- 
Ty  course,  and  seasons  of  winds,  during  1856  and  1857,  stronger 
3)  a  fresh  breeze,  will  afford  sOmp  idea  of  this  feature  of  the 
e. 

whole  number  of  times  it  blew  with  the  force  of  four,  (4,)  or 
s  estimated  a  strong  wind,  from  the  north,  was  29,  viz^:  Janu- 
hree  times;  February,  five  times  ;  March,  once  ;  April,  four 
;  June,  once  ;  September,  three  times  ;  October,  twice  ;  Novem- 
ght  times;  and  December,  twice  Eighteen  times  it  blew  from 
nth  with  the  force  of  four,  (4,)  viz :  January,  once ;  August, 

September,  four  times  ;  October,  three  times  ;  November,  four 

and  December,  four  times.  It  blew  only  eight  times  with  the 
)f  (5)  a  high  wind,  vi2 :  three  times  from  the  north,  once 
bruary,  once  in  April,  and  once  in  November ;  and  again  five 
from  the  south,  viz :  once  in  January,  once  in  October,  once  in 
iber^  and  twice  in  December.  But  twice  does  it  appear  in  the 
^r  to  have  blown  a  gale,  (6,)  and  on  both  these  occasions  it  was 
he  southeast,  in  the  month  of  November.  These  results,  as  he- 
ated, are  derived  from  the  record  of  the  last  two  years.  Prior 
I  no  precise  estimate  was  made  of  the  force  of  the  wind.  The 
ime  it  was  ever  observed  during  the  whole  series  of  five  years 
^  with  a  force  above  six  was  on  the  last  night  of  the  year  1854, 
lier  on  the  morning  of  the  1st  of  January,  1855,  when  a  strong 
'om  the  southeast,  attended  with  rain,  was  experienced.  As  a 
il  rule,  it  very  rarely  rains  with  the  wind  from  the  northern  half 
octant,  which  may  be  attributed  to  its  coming  to  a  warmer  from 
sr  region.     During  the  last  five  years  there  have  occurred  only 

exceptions  to  this  rule,  and  the  aggregate  quantity  that  fell  at 
different  periods  does  not  amount  to  two  inches.  On  one  occar 
;he  27th  of  December,  1855,  the  snow  which  fell  at  daylight, 
iting,  when  melted,  to  0.016  inches  by  the  rain  gauge,  was  added 

amount.  This  was  the  heaviest  fall  of  snow  ever  experienced  ; 
I  only  three  other  instances  of  this  phenomenon  appear  on  our 
,  and  in  all  three  the  fall  was  very  light.  Hail  storms  are  more 
on.  These,  also,  are  of  short  duration,  and  are  attended  with 
3r  less  disturbance  of  the  electrical  equilibrium.  The  breaking 
bhe  rainy  season  is  the  period  of  the  most  violent  manifestations 
\e  latter  phenomena.     With  the  exception  of  the  spring  of  1857, 

was  a  season  of  drought,  hail  and  thunder  storms  have  invari- 
ccurred  during  the  months  of  April  and  May,  but  have  never 
very  severe  in  this  immediate  locality.     A  hail  storm  whick 
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ocoorred  at  a  point  within  eigkt  miles  of  the  city,  in  May,  1854,  is 
represelited  to  nave  been  very  violent.  But  we  have  experienced  nothing 
in  this  locality  like  that,  proceeding  from  a  dense  nimbus,  which  sud- 
denly arose  from  the  southwest  on  the  13th  of  May,  1855,  and,  while 
discharging  its  watery  contents,  rivalled,  in  the  vivid  shocks  of  its 
well-charged  battery,  the  thunder  gusts  of  more  tropical  regions. 

The  aurora  borealis  has  been  observed  only  once — on  the  night  of 
the  16th  of  December,  1857  ;  the  sky  being  entirely  clear  at  the  time, 
the  wind  light,  from  the  east — the  thermometer  reading  44°,  and  the 
barometer  30.321  inches,  reduced  for  temperature.  This  phenomenon 
first  appeared  in  a  northeast  direction,  in  the  form  of  a  diffused  light 
defined  by  an  arch  below.  From  this  arch,  of  about  15°  radii  above 
the  horizon,  the  light  extended  in  width  apparently  10°  above  Alioth, 
in  the  constellation  of  the  Great  Bear,  and  gradually  spread  over  the 
whole  northera  section  of  the  heavens,  the  dominant  hue  being  deep 
rose.  Its  aspect,  however,  was  frequently  changed  by  the  successive 
appearance  and  shifting  of  streaks  or  columns  of  white  light,  which 
seemed  to  be  more  conspicuous  at  either  extremity  of  the  arch.  With 
the  exception  of  a  somewhat  similar  phenomenon  seen  once  at  Sonora, 
Tuolumne  county,  during  the  winter  of  1852-'53,  we  have  heard  of 
no  other  instance  of  the  aurora  being  seen  in  Oalifornia. 

Before  proceeding  to  a  consideration  of  the  rains  we  would^  in  this 
connexion,  briefly  refer  to  the  transparency  of  the  atmosphere  for  which 
California  has  been  noted.  The  relative  frequency  of  clear  and  cloudy 
days  in  summer  and  winter,  as  appears  in  the  tables,  although  sub' 
stantially  correct,  does  not  convey  a  just  idea  of  the  clearness  of  the 
sky.  The  results  are  calculated  from  three  daily  observations ;  and  if 
it  so  happens  that  at  either  of  these  the  least  cloudiness  is  visible  it 
is  recorded  as  a  cloudy  day,  without  regard  to  quantity.  Now,  r»ne  of 
the  peculiarities  of  the  Summer  climate  is,  that  if  there  be  any  cloud- 
iness during  the  day,  which  is  rarely  the  case,  it  is  almost  invariably 
clear  at  night.  Indeed,  on  this  account,  perhaps  there  is  no  regioo 
better  adapted  to  astronomical  purposes  ;  tor,  as  Sir  David  Brewster 
expressed  his  wish,  *'  no  clouds  disturb  the  serenity  of  the  firmament, 
and  no  changes  of  temperature  distract  the  emanations  of  the  stars." 
As  to  the  quantity  of  cloudiness,  this  not  having  been  estimated  pre- 
viously to  the  IsLst  two  years,  of  course  the  results  in  this  respect  can- 
not be  regarded  but  as  approximative  to  a  constant,  the  number  of 
cloudy  days  having  been  in  excess  during  1856  and  1857. 

BIVEB,  BAINS|  BTC. 

I 

The  rise  and  fall  of  the  river  at  Sacramento  is  graduated  by  the 
terips  hi^h  and  low-water  mark,  or  zero.  A  solid  column,  surmounted 
with  a  wmd-vane,  was  set  up  by  the  city  near  the  river  bank  in  Sep- 
tember, 1856,  when  the  river  had  attained  the  lowest  stage  ever 
known.  The  fig.  2  in  the  accompanying  hydrographio  scale  agrees 
with  the  zero  in  our  published  observations  up  to  that  date.  The 
mean  depth  of  the  channel  of  the  river  in  this  neighborhood  is  16  feet 
below  low-water  mark,  and  the  width  of  the  river  is  about  300  yards. 
There  is  a  tidal  rise  and  fall  of  about  one  to  two  feet  at  Sacramento, 
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ftooording  to  the  coarse  and  force  of  the  wind  and  the  stage  of  the 
river.  If  the  wind  blows  strongly  from  the  north  this  fall  is  still 
greater,  especially  daring  spring  tides.  The  stage  of  the  water  is 
also  affected  hj  the  temperature,  as  well  as  by  the  fall  of  rain.  The 
months  of  November^  December,  January,  February,  March,  and 
April  constitute  the  ''  rainy  season,"  although  more  or  less  rain 
generally  falls  during  October  and  May..  The  first  and  generally  the 
greatest  rise  in  the  river  occurs  about  the  1st  of  January^  after  the 
early  rains.  The. warmer  these  rains  are  the  less  snow  falls  in  the 
mountains,  and  consequently  the  more  sudden  is  the  rise  of  the  river. 
From  the  middle  of  January  to  the  middle  of  February  there  is  gene- 
rally a  marked  abatement,  and  sometimes  a  complete  suspension  of 
rain,  and  the  rivpr  declines  correspondingly.  From  the  middle  of 
February  to  the  last  of  April  the  latter  or  warmer  rains  set  in,  and 
cause  a  second  or  spring  rise,  which  is  kept  up  in  accordance  with  the 
prevailing  temperature.  If  the  spring  and  early  summer  have  been 
cold,  the  spring  freshet  soon  passes  off,  and  the  river  maintains  a 
high  level,  as  it  did  in  1857,  in  consequence  of  the  gradual  melting 
of  the  snow  at  its  sources ;  and  the  converse  obtaining  if  the  hot 
weather  sets  in  early.  Recurring  to  the  hydrographic  scale,  we  would^ 
observe  that  the  figures  to  the  left  indicate,  when  applied  to  the. river, 
the  number  of  feet  from  z^ro  or  extreme  low-water  ma^ k  at  spring 
tide  to  the  highest  point  tne  Sixramento  has  yet  been  known  to  rise, 
viz :  nearly  22  feet,  in  January,  1852.  The  curves  for  all  the  years 
are  not  complete^  our  notes  not  being  full  and  regular.  The  same 
scale  of  feet,  if  read  for  inches,  when  applied  to  the  perpendicular 
lines,  will  denote  at  a  glance,  and  which  is  most  important  in  this 
connexion,  the  mofUhly  quantity  of  rain  that  fell  at  Sacramento  daring 
the  last  five  years — the  rain  for  1853-'54  being  placed  in  the  first 
column  of  each  month,  of  1855  in  the  second,  and  of  1856-'57  io  the 
third.  The  scale  to  the  right  represents  inches^  and  is  intended  io 
show  the  comparative  annual  fall  of  rain  since  the  year  1852,  As 
will  readily  be  seen,  the  rains  during  1856^^57  have  been  so  much 
below  the  average  that  they  should  be  regarded  as  exceptional. 
Averaging  the  rains  of  1852-'53-'54-'55,  we  find  an  annual  fall 
of  21,352  mches  ;  whereas  the  average  of  the  last  five  years  gives  only 
17-113  inches.  In  the  rain  chart  of  the  Army  Meteorological  Regis- 
ter, Sacramento  is  included  with  San  Francisco  in  the  area  of  22  inches 
of  rain ;  and  Dr.  Gibbons  puts  down  the  mean  annual  rain  of  the 
latter  place  at  21.17  inches.  This  corresponds  with  our  estimate  of 
the  amount  for  Sacramento,  and  rather  strengthens  the  opinion  just 
expressed,  that  the  years  185&-'57  should  be  regarded  as  exceptional. 
Although  the  river  is,  of  course,  but  slightly  affected  by  the  amount 
of  rain  that  falls  in  this  immediate  vicinity^  nevertheless  the  con- 
nexion here  preserved  is  of  much  interest,  inasmuch  m  experience 
shows  that  the  amount  of  rain  that  falls  at  Sacramento  bears  a  quan- 
titative proportion  to  that  which  is  precipitated  in  the  higher  parts  of 
the  valley,  as  well  as  in  the  m(  untains.  Certainly,  the  river  never  has 
attained  a  high  stage  when  there  has  occurred  a  deficit  of  rain  at 
Sacramento.  To  substantiate  these  assertions  the  following  facts^ 
condensed  from   our  publications  in.  the  Oalifornia  State  Medical 
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Jonrnal,  will  suffice.  As  therein  stated  the  winter  and  spring  of 
1849-'50  was  a  season  of  continual  outpourings.  The  first  settlers 
tell  us  that  the  rain  came  down  in  torrents,  and  that  tubs  and  casks 
left  out  at  night  were  found  full  and  overflowing  next  morning.  This 
must,  of  course,  be  taken  cum  grano  salia.  There  were  no  ombro- 
meters in  those  mythical  days,  when  the  rain  appears  to  have  been  as 
abundant  as  the  gold.  Doubtless  the  rains  wer6  copious  ;  certainly 
they  set  in  earlier  than  they  have  ever  done  since.  "  The  first  rain 
of  1849  took  place  on  the  23d  of  September.  Through  the  month  of 
October  they  became  much  niore  severe  and  cold,  and,  as  no  adequate 
preparation  had  been  made  for  protection  against  this  element,  the 
sufferings  of  the  immigrants  were  consequently  aggravated."         * 

*-  *  '*  Through  the  latter  part  of  December  and  beginning 
of  January,  1850,  the  rains  were  so  heavy  that  serious  apprehensions 
began  to  be  entertained,  for  the  first  time,  of  an  inundation."         * 

*  *  "By  Christmas  the  water  Was  over  the  lower  portions 
of  the  city  ;  on  the  8th  of  January,  1850,  it  rose  rapidly  ;  and  on  the 
10th,  and  for  several  days  after,  there  was  no  dry  land  in  town,  except 
the  knoll  at  the  public  square."  *  *  *  **  In  a  few  days 
the  waters  subsided,  the  sun  broke  from  its  cloudy  confines  and  shone 
bright  and  beautiful  again.  This  weather  continued  until  the  heavy 
rains  of  the  following  March."  *  ♦  *  <«0n  the  7th  of 
April  the  waters  be^an  again  to  run  into  the  town,  and  on  the  8th 
the  council  voted  an  appropriation  of  money  for  constructing  a  tem- 
porary levee,  which  was  made,  and  the  principal  business  portion  of 
the  city  saved  from  an  overfiow." — (History  of  the  City.)  The  open- 
ing half  of  the  winter  of  1850-*51,  when  commence  our  own  obserra- 
tions,  was  rainless,  and  consequently  the  river  remained  at  low-water 
mark  until  January,  1851,  during  which  month  about  three-fourths  of 
an  inch  of  rain  fell,* and  a  corresponding  rise  in  the  river  occurred. 
From  this  period  the  riv^r  remained  very  low  until  April  5,  when  it 
attained,  although  by  no  means  a  high  level,  still  a  greater  elevation 
than  at  any  prior  date  of  the  season,  and  navigation  continued  open 
to  most  of  the  upper  trading  points  on  the  Sacramento,  as  well  as  to 
Marysville,  until  the  summer.  The  rains  that  fell  during  this  inter- 
val amounted  to  about  4  inches. 

The  rainy  season  of  1851-'52  commenced  early,  and  the  river  rose 
correspondingly.  By  the  30th  December  it  was  up  to  within  4  feet  of 
its  natural  banks,  in  consequence  of  the  heavy  rains  which  fell  up  to 
that  date,  amounting  in  the  aggregate,  during  September,  October, 
November,  and  December,  to  about  10  inches ;  thus  compensating,  in 
a  measure,  for  the  deficit  of  the  previous  season.  The  rain  of  the  year 
1852  was  well  distributed  among  all  the  months  of  the  wet  season, 
and  amounted  in  the  aggregate  to  about  27  inches.  The  heaviest  rains 
occurred  in  March  and  December,  and  consequently  the  city  was  over- 
flowed both  these  months,  the  levee  not  proving  adequate.  The  first 
of  these  inundations  occurred  on  the  7th  March,  Owing  to  the  washing 
away  of  the  embankriient  at  the  flood-gate  in  the  levee  at  Sutter  lake, 
as  well  as  to  a  crevasse  on  the  American  river  *,'  and  for  one  week 
nearly  the  whole  city  remained  submerged.  The  rains  which  followed 
after  the  great  fire  of  November,  1852,  were  the  heaviest  known  for 
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that  season  of  the  year  of  which  we  haVe  any  positive  record.  About 
12  inches  fell  in  December.  Accordingly  the  river  rose  17  inches 
higher  than  in  the  flood  of  1850.  From  the  25th  December  to  the 
24th  January,  1853,  when  the  waters  began  to  retire,  the  city  re- 
mained almost  entirely  submerged.  During  the  following  March  the 
fall  of  rain  amounted  to  7  inches,  and  again  a  corresponding  rise  of 
the  river  occurred.  On  the  29th  it  rose  12  feet  in  twenty-four  hours, 
and  soon  reached  above  the  original  banks  ;  and,  backing  up  from  a 
break  in  the  levee  at  Sutterville^  the  greater  part  of  the  city  was 
again  overflowed  by  the  2d  April,  and  thus  remained  more  or  less 
deluged  until  the  rains  subsided  towards  the  last  of  May.  The 
amount  of  rain  that  fell  during  the  latter  month  was  nearly  1^  inch, 
and  the  aggregate  for  January,  February,  March,  April,  and  May, 
and  which  kept  up  thq  river  at  so  high  a  level,  was  about  17  inches. 

From  tlie  period  to  which  we  have  thus  brought  down  our  account 
of  the  freshets  of  the  Sacramento  river  and  the  corresponding  rains, 
up  to  the  present  time,  (Ist  January,  1858,)  there  has  been  no  ex- 
traordinary rise  to  record,  as  may  readily  be  seen  by  a  glance  at  the 
hydrographic  scale.  As  may  also  be  there  seen,  the  rains  during  the 
same  interval  have  been  considerably  below  the  average. 
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GBNBRAL  REMARKS. 


The  foregoing  table  for  1856  is  the  result  of  three  daily  obserra- 
tioDs,  made  at  7  a.  m.,  2  p.  m.,  and  9  p.  m.,  with  the  instruments 
and  instructions  recommended  by  the  Smithsonian  Institution,  The 
readings  of  the  barometer  have  been  reduced  to  the  temperature  of 
32^  Fahrenheit,  but  not  to  sea  level.  The  height  of  the  lower  sur- 
face of  the  mercury  is  41  feet  above  the  mean  level  of  the  sea  at  Saa 
Francisco.  The  rainy  days  are  included  in  the  cloudy  and  foggy 
days,  and  are  also  put  separately  to  show  the  number  of  these  (hkys 
on  which  rain  fell  every  month.  Professor  CoflSn's  psychrometriod 
table  for  determining  the  elastic  force  of  aqueous  vapor  and  the  rela- 
tive humidity  of  the  atmosphere  will  be  used  in  our  register  hereafter, 
and  the  dew-point  column  omitted.  The  following  corrections  of 
errata  are  to  be  applied  to  our  tables  for  1853-'54,  published  in  the 
Smithsonian  Report  for  1855 :  Barometer  mean  for  September,  1853, 
30.00,  and  mean  mean  30.02  inches  ;  mean  of  barometer  for  January, 
1854,  30.11  inches. 

MONTHLY  RBBIARES. 

January. — The  means  of  the  barometer  and  thermometer  Were  above 
the  average  of  the  three  preceding  years,  the  former  by  0.254  inch, 
and  the  latter  by  3.59  degrees.  The  rainy  days  exceeded  the  average 
to  the  number  of  seven.  There  were  five  days  of  more  or  less  foe. 
The  quantity  of  rain  was  plus  the  average  1.460  inch.  A  sprinUe 
of  snow,  just  enough  to  be  perceptible,  occurred  on  the  8th  at  9  a.  m. 
On  the  3d  frost  remained  all  day  unthawed  in  the  shade. 

February. — There  w€w  little  variation  in  the  atmospheric  pressure 
from  that  of  previous  years.  The  mean  temperature  was  plus  the 
average  by  1.14  degree.  Spring  opened  early.  On  the  7th  the  wil- 
low (SoZiic)  flowered.  On  the  13tn  the  buttercup,  and  on  the  16th 
the  wild  violet  were  also  in  blossom.  The  rain  fell  short  of  the 
average  by  1.460  inch. 

March. — The  temperature  exceeded  the  average  still  more  this 
month,  being  plus  3.12  degrees.  Spring  progressed  rapidly.  On  the 
Ist  the  peach  was  in  full  blossom,  and  on  the  10th  was  leafed  out. 
Althougn  the  deficit  of  rain  for  the  month  amounted  to  2.560  inches, 
frequent  showers,  accompanied  on  the  29th  by  lightning  and  thunder, 
tempered,  in  this  locality,  the  efiects  of  the  drought  which  prevailed 
generally  throughout  the  State. 

April. — There  was  very  little  variation  in  the  readings  of  the 
barometer  and  thermometer  from  that  of  previous  years.  Seasonable 
rains  invigorated  vegetation,  and  althougn  nothing  like  the  deficiency 
was  made  up,  still  the  Sacramento  river  remained  comparatively  high 
for  the  season,  in  consequence  of  the  warm  rains  melting  the  snow. 
Its  temperature  averaged  about  54^,  being  four  degrees  lower  than 
that  of  well  water.  The  last  frost  of  the  season  occurred  on  the  29th. 
The  barn  swallow  made  its  first  appearance  on  the  1st,  and  toward 
the  latter  part  of  the  month  wild  geese  were  observed  wending  their 
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way  northwardly.  At  the  last  of  the  month  salmon  and  sturgeon 
began  to  ascend  the  river  in  considerable  numbers. 

May, — The  average  readings  of  the  barometer  and  thermometer 
did  hot  vary  much  from  those  of  the  four  preceding  Mays.  The  pro- 
longation of  the  wet  season  to  the  last  of  the  month  somewhat  com- 
pensated for  the  deficiency  of  the  semestral  fall  of  rain,  which  was 
reduced  down  to  6.263  inches.  On  the  evenings  of  the  6th,  8th,  and 
9th  sheet  lightning  in  the  northern  horizon  revealed  the  time  of 
occurrence  of  terrific  hail  storms  at  various  points  at  these  respective 
dates.  That  which  occurred  at  Butte  creek^  Shasta  county,  was 
accompanied  by  a  gale^  the  belt  of  which  was  not  ov^r  half  a  mile^  in 
width,  and  the  extent  of  ground  on  which  the  largest  sized  hail  feU 
two  miles.  These  hailstones  were  about  the  size  of  carbine  ball^?  of 
a  nucleus  of  ice  surrounded  by  snow,  apparently.  On  the  21st  snow 
fell  lower  down  on  the  foot  hills  than  at  any  previous  time  during  the 
winter.  The  temperature  of  the  river  still  remained  4  degrees  lower 
than  that  of  well  water,  the  current  running  at  the  rate  of  four  miles 
an  hour. 

June. — Throughout  the  whole  month  the  weather  was  very  variable. 
Instead  of  the  close,  sultry  atmosphere  that  usually  obtains  as  the 
sun  enters  the  calm  belt  of  dancer,  strong,  chilly  winds,  varying  from 
SSW.  to  WNW.,  just  at  the  period  of  the  summer  solstice,  pre- 
vailed, freighted  with  moisture  from  the  ocean.  As  the  land,  how- 
ever, had  already  attained  a  high  degree  of  temperature,  of  course  it 
could  not  condense  the  vapors  of  w^ter  held  by  the  air  ;  consequently 
no  rain  fell  after  the  1st,  when  0.033  inch  are  now  chronicled  as  the 
last  for  this  extraordinary  season.  The  total  amount,  therefore,  of 
rain  for  the  season  of  1855-'56,  at  Sacramento,  w^s  minus  the  average 
4.264  inches  The  river  continued  to  fall  steadily.  Its  temperature 
on  the  21st  was  4  decrees  higher  than  that  of  well  water  12  feet 
below  the  surface,  which  fact  showed  that  the  great  bulk  of  the 
melted  snow  from  the  mountains  had  passed  off. 

July. — Notwithstanding  the  cloudless  sky  which  characterized 
nearly  this  whole  month,  the  tempering  of  the  atmosphere  by  fresh 
southerly  breezes  was  more  obvious  to  one's  feelings  than  by  the  ther- 
mometer, the  mean  of  which  was  only  0.60  minus  the  average  of  the 
three  preceding  Julys.     During  the  few  days  that  northwardly  winds 

!)redominated  the  heat  became  intense.  An  important  meteorological 
act  connected  with  this  unpleasant  wind  is  that  all  the  moisture  has 
been  wrung  out  of  it  that  a  dew-point  of  zero  in  the  cold  latitudes 
could  extract.  It  is,  indeed,  a  return  wind,  which,  after  blowing  over 
the  surface  fresh  from  the  ocean,  grows  colder  as  it  goes  north,  where 
the  process  of  condensation  commences,  and  when  it  comes  back  it  is 
aa  parching  and  obnoxious  to  animal  and  vegetable  life  as  the  simoon 
of  the  eastern  deserts.  The  river  reached  a  very  low  stage  this  month, 
and  its  temperature  at  12  feet  below  the  surface  read  75^^  while  well 
water  at  the  same  depth  was  66^. 

August, — ^This  last  of  the  summer  months  closed  after  a  remark^ 
ably  cool  summer .  The  whole  number  of  days  of  extreme  beat,  in  which 
the  thermometer  reached  90^  and  upward,  ainounted  to  only  11  for 
the  summer^  vis :  two*  in  June,  six  in  July,  and  three  in  August.    On 


304  METEOROLOGY. 

the  26th  the  temperature  of  the  earth  at  53  feet  below  the  surface 
(the  depth  then  obtained  in  an  artesian  well)  was  60^^  the  thermometer 
having  fallen  about  a  degree  and  a  half  for  every  10  feet  from  the 
depth  of  15  feet,  at  the  time  of  reaching  which  latter  depth  it  read  66°. 

September. — This  month  was  characterized  by  variable  weather. 
The  barn  swallow  made  its  last  appearance  on  the  5th,  On  the  lOib, 
at  6|  o'clock  p.  m.,  we  were  suddenly  visited  with  a  high  wind  from 
a  heavy  bank  of  clouds  in  the  southwest  horizon,  which  at  one  time 
presented  indications  of  approaching  rain,  but  was  intercepted  by  the 
arid  mountains  and  high  lands  of  Santa  Cruz,  Alameda,  and  San 
Francisco^  where  the  accompanying  lightning  and  thunder  are  reported 
to  have  been  extremely  violent. 

For  several  days  previous  to  the  equinox  a  regular  declension  of 
atmospheric  pressure  was  experienced,  attended  with  a  stagnant, 
sultry  condition  of  the  air.  This  was  succeeded  by  a  sprinkle  of  rain 
(the  first  of  the  season  in  this  locality)  at  daylight  on  the  20th,  when 
the  lowest  reading  of  the  barometer,  as  above,  was  recorded.  As  the 
sun  entered  Libra,  however,  the  weather  presented  one  of  the  most 
favorable  specimens  of  our  autumnal  climate,  a  freah  circulation  of 
air  being  kept  up  by  southerly  breezes. 

The  most  remarkable  feature  of  the  month  was  the  brilliant  cerolite 
which  appeared  on  the  evening  of  the  11th,  at  about  8  o'clock.  As 
it  was  seen  simultaneously  in  an  area  of  several  hundred  mile«, 
bounded  by  Red  Bluffs,  Iowa  Hill,  Stockton,  San  Francisco,  and 
Santa  Cruz,  the  probabilities  are  that  at  the  time  of  its  brief  appear- 
ance it  was  in  the  upper  regions  of  our  atmosphere,  and  that,  judging 
from  the  interval  that  elapsed  between  its  explosion  and  the  reaching 
of  the  report  here,  which  resembled  distant  thunder,  its  distance  then 
was  between  thirty  and  thirty-five  miles.  After  comparing  all  the 
different  accounts  that  have  reached  us,  it  would  seem  that  its  course 
was  on  the  southern  side  of  the  zenith,  frotn  BE.  to  NW.,  and  Ihst 
its  relative  position  to  the  point  of  aspect  here  was  at  first  about  forty 
degrees  above  the  horizon,  and  twenty  when  it  vanished.  When  first 
seen  it  appeared  but  little  larger  than  Venus,  but  as  it  approached 
the  earth  it  increased  in  size  as  suddenly  as  it  diminished  again  jnst 
before  bursting  into  brilliant  corruscations  of  light  that  reflected  sll 
the  prismatic  colors.  The  moon  was  near  the  close  of  i^s  second 
quarter  at  the  time,  and  the  atjnosphere  clear  and  transparent. 

The  Sacramento  river  fell  to  a  lower  point  than  has  ever  been  before 
observed,  which  will  be  the  zero  of  the  scale  of  a  new  river  gauge 
about  to  be  constructed  by  the  city.  Its  present  mean  temperature 
twelve  feet  below  the  surface  reads  70^,  while  that  of  well  water  at 
the  same  depth  is  60^.  The  temperature  in  the  artesian  well  at 
sixty-five  feet  below  the  surface  is  59^°. 

Odot^er, — The  mean  temperature  of  this  m6nth  was  5^.47  minus 
the  average.  On  the  1st  the  flight  of  wild  geese  southwardly,  which 
had  been  observed  since  the  8th  September,  prepared  us  to  expect  the 
rain  that  fiell  on  five  different  days — the  7th^  15th,  17th,  19th,  and 
24th ;  and  though  not  amounting  to  much  in  quantity,  it  was  sufficient 
to  indicate  that  the  atmospherical  changes  which  characterize  the 
rainy  season  had  set  in.     The  first  frost  occurred  on  the  20th,  and  ioe 
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formed  on  the  22d,  at  daylight.  The  effect  of  the  rains  and  snows 
was  sensibly  demonstrated  in  the  Sacramento  river,  both  quanti- 
tatively and  thermometrically.  On  the  17th,  it  rose  suddenly  ten 
inches,  and  fell  again  immediately  to  low  water  mark  ;  its  temperature 
declining  1 2°  lower  than  that  of  the  previous  month.  The  temperature 
of  well  water  fell  to  57°.  On  the  last  day  of  the  month  the  leaves  of 
the  willow  began  to  fall. 

November. — Although  the  readings  of  the  barometer  were  not  much 
below  the  average,  more  or  less  stormy  weather  prevailed  over  the 
greater  part  of  tJie  State.  In  the  south,  the  setting  in  of  the  rains 
was  attended  by  disasters  of  a  somewhat  novel  character.  A  shower 
of  sand  swept  over  a  portion  of  Los  Angeles  county,  completely  de- 
stroying the  grass  on  the  pasture  lands  About  the  same  period, 
severe  gales  prevailed  at  Humboldt  Bay.  The  mornings  of  the  27th 
and  30th  were  unusually  cold  for  the  season.  The  rains  of  the  month 
did  not  make  much  impression  on  the  river,  further  than  a  rise  of 
about  9  inches  ;  its  temperature  was  46°,  while  that  of  well  water  was 
59°.  The  temperature  of  the  Artesian  well,  at  73  feet,  where  it  was 
discontinued,  stood  at  58°. 50.  The  fall  of  leaf  of  the  fig,  apple,  pear, 
and  cotton-wood  tree  occurred  on  the  1st,  5th,  and  30th  dates  of  the 
month  respectively. 

December. — The  month  was  rendered  remarkable  for  the  unprece- 
dented persistence  of  continuous  cold  weather  and  the  number  of  cloudy 
days — ^much  beyond  the  average  of  the  three  previous  years.  The 
barometer  maintained  an  unusually  high  range  in  consequence  of  the 
prevalepce  of  northerly  winds.  The  readings  of  its  extraordinary 
maxima  were  made  on  the  evening  of  the  19th  and  morning  of  the 
20th,  while  the  wind  was  fresh  from  the  N.NW.,  and  the  temperature 
ranged  from  30°  to  40°.  Its  diurnal  mean  fell  only  five  times  below 
30  inches.  The  minimum  was  registered  on  the  29th  at  9  p.  m.,  pre- 
ceding a  SE.  storm  which  was  general  throughout  the  State.  On  the 
same  day  it  snowed  at  San  Francisco,  and  about  the  same  period  the 
Coast  range  of  mountains  presented  the  unusual  appearance  of  being 
covered  with  snow.  The  river  was  not  much  affected  by  the  rains  of 
the  month  ;  its  temperature  read  41°. 
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Rbmares. — The  mean  mean  of  the  barometer  for  July  is  apparently  higher  than  that  of  June,  in  coni'equence 
of  some  peculiar  disturbing  causes  in  June,  1853;  which  month  should  have  been  regarded  as  exceptional. 
1856  being  leap-year,  of  course  a  fractional  part  roust  enter  into  the  average  of  the  clear  and  cloudy  days  for 
Pebmaiy,  as  well  aa  of  the  number  of  the  days  of  the  wind. 
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ON  THE  BEST  HOURS  OF  DAILY  OBSERVATION  TO  FISD 
THE  MEAN  TEMPERATURE  OF  THE  YEAR. 

.  BT  PBOF.   CHESTER  DEWEY. 

The  meaa^temperature  of  a  day  is  to  be  obtained,  originally,  from 
observations  of  the  thermometer,  taken  twenty-four  times  daily,  or 
double  that  number.  The  mean  of  daily  and  hourly  observations  of 
this  kind  must  give  a  close  approximation  to  the  actual  mean  tem- 
perature. From  a  series  of  sucn  hourly  observations  the  tuH}^  or  threes 
or  four  hours  may  be  selected,  which  will  give  nearly  an  equivalent 
result. 

The  large  Meteorological  Society  of  Manheim,  in  Germany,  selected 
the  hours  of  7  a.  m.  and  2  and  9  p.  m.,  but  I  could  find  no  reason  for 
this  selection  in  any  accessible  work,  when  I  began  observations  in 
meteorology  in  1815.  In  1816  and  1817  I  made  twenty-four  hourly 
observations  of  five  days  each  in  the  different  seasons  ;  the  first  of  the 
kind  on  record,  so  far  as  I  know,  being  made  for  thirty  days.  The 
mean  of  the  24  observations  is  41°.50  ;  of  10  a.  m.  and  10  p.  m,  41^.45; 
and  of  7,  2  and  9  about  one  desrree  higher.  Coming  so  near  the  mean 
I  adopted  those  hours  of  the  Manheim  Society*,  for  the  ease  of  com- 
parison with  the  results  obtained  by  them. 

The  mean  of  observations  at  6  a.  m.,  2  and  10  p.  m.,  gave  a  dose 
approximation  to  the  mean  of  24  observations ;  but  the  morning  hoor 
would  be  too  early  for  half  the  year  in  view  of  many  observers. 

The  results  of  this  series  of  observed  temperature  I  communicated 
to  Secretary  Calhoun,  as  he  was  about  to  organize  the  system  of 
meteorological  observations,  so  suoQessfully  made  by  the  surgeons  at 
the  military  posts  of  the  United  States  since  1819.  These  hours  were 
adopted  for  all  the  posts. 

The  fitness  of  these  hours,  7  a.  m.,  2  p.  m.,  and  9  p.  m,  for  obser- 
vations, is  sustained  by  the  following  facts : 

1.  By  the  hourly  observations  for  a  year  at  Leith  Fort,  Scotland. 
These  give  the  mean  of  24  daily  observations,  41°. 50  ;  of  10  a.  m.  and 
10  p.  m.  very  nearly  the  same  ;  and  of  7,  2  and  9  about  one-fowrOi  of 
a  degree  above  the  mean  of  the  24  observations. 

2.  By  the  hourly  observations  at  Amherst  College,  Massachusetts, 
through  1839,  under  the  direction  of  Prof.  Snell.  The  mean  of  the 
24  observations  is  47^.23  ;  of  10  a.  m.  and  10  p.  m.,  is  47°.16;  and  of 
7,  2  and  9,  is  47°. 88.  This  last,  then,  is  two-thirds  of  a  degree  above 
the  24  mean.  Prof.  Snell  shows  the  mean  at  6  a.  m.;  2  and  10  p.  m. 
is  nearly  the  same  as  the  mean  of  the  24  observations. 

3.  By  the  ''Girard  Observations,"  under  the  direction  of  Prof. 
Bache,  an  extensive  series  of  several  years,  bi-hourly  and  hourly. 

The  mean  of  7,  2  and  9  is  only  three-tenths  of  a  degree  above  that 
of  24  observations,  and  from  this  last,  that  of  10  and  10,  differs  only 
one-tenth  of  a  degree. 

4.  Brooklyn  Heights'  Observations,  hourly,  for  1856,  by  E.  Meriam, 
esq.  I  have  summed  only  the  first  seven  days  in  each  month.  The 
mean  of  24  observations  is  47^.72,  and  of  10  and  10  is  very  near  the 
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same  ;  whUe  that  of  7,  2  and  9  is  48°. 28,  or  greater  than  the  24  mean 
by  one-half  SL  degree  nearly. 

5.  At  Sacramento,  Cal.,  lat.  38  N.  The  24  mean  is  64°.41,  and 
the  mean  of  7,  2  and  9  is  64^.11. 

NoTB. — By  the  last  three  it  is  evident  that  the  mean  of  7,  2  and  9 
approaches  nearer  to  that  of  the  24  mean,  as  the  places  have  a  lower 
latitude,  and  an  examination  of  the  24  hours  observation  in  the  Arctic 
regions  shows  quite  a  departure  of  the  mean  of  7,  2  and  9  from  the 
mean  of  24  observations. 

The  24  hourly  observations  give  the  mean  of  the  year — 

At  Halle 48^.00 

At  Gottingen 52    82 

At  Padua .....I.. 56    74 

On  calculating  the  mean  of  7,  2  and  9, 1  find  that — 

At  Halle 48  89 

At  Gottingen 63  45 

At  Padua 57  47 

Observations  on  the  temperature  of  Salem,  Massachusetts,  were 
made  with  much  care  by  Dr.  Holyoke  for  thirty-three  years  preceding 
1819. '  The  hours  of  observation  were/ottr,  viz :  8  a.  m.,  noon,  sunset, 
and  10  p.  m.  By  interpolating  for  sunset,  in  my  series  of  24  daily 
observations,  I  found  that  the  mean  from  these  four  hours  is  only  a 
little  greater  than  that  of  the  three  hours.  7  a.  m.,  2  and  9  p.  m. 
Dr.  Holyoke's  mean  temperature  of  Salem  is  48.68  degrees.  The 
mean  heat  at  Leith,  by  the  24  daily  observations,  is  48.24,  and  by  the 
hours,  7,  2  and  9,  is  48.50. 

This  approximation  from  these  four  hours,  and  one  of  them  variable, 
is  another  unexpected  result. 

Between  1842  and  1855  the  observations  at  the  military  posts  were 
directed  to  be  made  at  four  periods  of  the  day,  viz :  a  lUUe  before  sun- 
rise as  the  coldest  generally;  at  3  p.  m.  as  the  hottest^  and  at  9  a.  m. 
and  9  p.  m.  as  approximating  the  mean  temperature  of  the  day,  but 
half  the  sum  of  the  observations  at  sunrise,  S.  R.,  and  3  p.  m.  was 
to  be  taken  as  the  mean  heat  of  the  day.  In  the  preparation  of  the 
"  Army  Meteorological  Register,"  published  in  1856,  the  fourth  part 
of  the  sum  of  those  four  observations  was  taken  as  the  mean  of  the 
day,  because  Dr.  Coolidge  and  his  associate  became  satisfied  from 
extensive  comparison  of  the  twenty-four  daily  observations,  that  the 
mean  of  the  four  observations  was  nearer  the  twenty-four  mean,  than 
those  at  sunrise  and  3  p.  m.  would  give.  Dr.  Goolidge  states  also, 
that  the  evidence  was  clear  from  the  comparison  of  numerous  twenty- 
four  hourly  observations  at  the  posts  that  the  mean  of  7,  2,  and  9, 
was  for  all  the  posts,  the  nearest  approximation  of  any  hours  selected 
to  the  mean  of  the  twenty-four  daily  observations.  In  1855,  there- 
fore, the  Surgeon  General,  Dr.  Lawson,  issued  his  circular  requiring 
a  return  to  the  original  hours  of  observation,  viz:  7  a  m.,  2  p.  m., 
and  9  p.  m. 

In  ascertaining  the  relative  correctness  of  the  results  in  the  **  Con- 
solidated Tables"  of  the  Army  Meteorological  Register,  taken  for 
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twenty- three  years  from  the  three  daily  observations,  and  for  twelve 
years  from  the  four  hours'  record,  it  was  important  to  make  some  testa. 
These  are  ae  follows : 

1.  Prof.  Snell  performed  the  labor  of  interpolating  for  sunrise  in 
his  hourly  observations  for  the  year  1839,  and  sent  to  me  the  following 
result:  While  the  mean  of  the  twenty-four  hourly  observations  is 
47°. 23,  the  mean  of  the  four  hours,  S.  R.,  9  a.  m.,  3  and  9  p.  m.jis 
47°. 13,  making  a  difference  of  only  one-tenth  of  a  degree. 

This  was  an  unexpected  result,  but  of  high  interest.  My  own  ob- 
servations interpolated  in  the  same  way  gave  only  a  little  greater 
difference. 

2.  The  Consolidated  Tables  in  the  Army  Meteorological  Register 
yield  the  following  proofs: 

a.— For  Fort  Columbus,  N.  T.,  p.  600,  latitude  40°.42, 

The  mean  of  33  years  is 51°.69 

The  mean  of  7,  2,  and  9,  21  years,  is... 51''.42 

The  mean  of  the  four  hours,  12  years,  is 51°.83 

Either  hours  give  a  close  approximation. 

6.— For  Alleghany  Arsenal,  Penn.,  p.  605,  latitude  40°.32, 

The  mean  for  21  years  is • 60°.86 

The  mean  of  7,  2,  and  9,  for  9  years  is 50°.43 

The  mean  of  four  hours,  12  years  is 50^.75 

This  is  another  close  approximation. 

c— For  Fort  McHenry,  Md.,  p.  607,  latitude  39°. 17, 

The  mean  of  21  years  is 54°. 86 

The  mean  of  7,2,  and  9,  of  12  years  is 53°.97 

The  mean  of  four  hours,  9  years  is 54°.86 

d.—FoT  Fort  Monroe,  Va.,  p.  608,  latitude  37°.00, 

The  mean  of  30  years  is 59°  22 

The  mean  of  3  hours,  18  years  is 59°.29 

The  n^an  of  4  hours,  12  years  is 59°.04 

e.— For  Fort. Gibson,  Indian  Territory,  p.  624,  latitude  34°.47, 

The  mean  of  27  years  is 60°.81 

The  mean  of  3  hours,  15  years  is 61°.53 

Themeanof  4  hours,  12  years  is , * 60°.19 

/.—For  Fort  Gratiot,  Mich.,  p   627,  latitude  43°, 

Themeanof  14  years  is 46°.29 

The  mean  of  3  hours,  9  years  is 46°.62 

The  mean  of  4  hours,  5  years  is 45°.30 

g,—FoT  Fort  Brady,  Mich.,  p.  629,  latitude  46^°, 

Themeanof  26  years  is ^ 40°.37 

The  mean  of  3  hours,  18  years  is 40°. 56 

The  mean  of  4  hours,  —  years  is 39°.53 

A.— For  FortSnelling,  Minn.  Ter.,p.  632,  latitude  45°, 

The  mean  for  34  years  is ., 44°. 54 

The  mean  for  3  hours,  22  years  is 45°.17 

The  mean  for  4  hours,  12  years  is 44°.06 

t.— For  Fort  Leavenworth,  Kan.  Ter.,  p.  633,  latitude  39J°, 

Themeanof  23  years  is 52°.78 

Themeanof  3  hours,  12  years  is.. 62°.35 

The  mean  of  4  hours,  11  years  is 62°.65 
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ft.— For  Jefferson  Barracks,  Mo.,  p.  625,  latitude  38^^, 

The  niean  of  22  years  is 55°  46 

The  mean  of  3  hours,  11  years  is 56°. 42 

The  mean  of  4  hours,  11  years  is 55°. 77 

In  all  these  only  whole  years  are  introduced,  while  in  the  annual 
means  of  the  Consolidated  Tables,  parts  of  years  are  sometimes  intro- 
duced, which  will  account  for  a  slight  discrepancy  to  be  noticed  in 
some  of  the  results. 

The  conclusion  from  the  above  results  is  that  the  observations  at  the 
three  hours,  and  at  the  four,  give  close  approximations. 

To  all  this  add  the  assertion  of  Dr.  Coolidge,  previously  mentioned, 
which  led  to  a  return  to  the  hours  of  7  a.  m.,  2  and  9  p.  m.,  at  the 
Military  Posts.  At  these  three  hours  also,  the  observations  under 
the  direction  of  the  Smithsonian  Institution  are  made  over  the  country. 

These  are  convenient  hours  for  recording  observations  over  our  ex- 
tensive country,  and  the  results  need  only  slight  correction,  according 
to  the  publications  in  the  Toronto  Observations,  and  still  less  accord- 
ing to  the  data  already  detailed. 

From  the  observations  of  1839  at  Amherst  College,  and  the  results 
communicated  by  Prof.  Snell,  I  have  deduced  the  following  table  of 
corrections.  Their  object  is  to  give  the  monthly  mean,  and  hence 
the  annual  mean  of  twenty-four  daily  observations,  by  applying  the 
numbers  in  the  table,  to  the  monthly  mean  at  any  hour,  according  to 
their  signs : 
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To  use  the  table,  let  the  mean  of  observations  at  T  a.  m.,  for  the 
month  of  April  be  42°. 5 Y  ;  apply  the  correction  for  that  month  and 
hour  in  the  table,  5.97,  and  you  have  this  iium,  48.54,  which  is  the 
mean  of  the  24  hour  observations  for  that  month. 

For  the  two  hours,  T  and  T,  in  April,  you  would  have — 

42.57  +  50.23   ,  5.97  —  1.69  =  48.54   ..     .^^^  ^^^„ 
--1 J — . ,  the  same  mean. 

For  the  three  hours,  7,  2,  and  9,  in  March,  take  out  the  three  means — 
30.19  +  43.15  +  32.92  _  gg^^^  ^^^  corrections  from  the  tables  are 

4.62  —  8.34  +  1.89  __Qg^ 

The  sum  34.81  is  the  mean  of  the  24  observations 
for  the  month  of  March. 

Note. — At  the  foot  of  the  preceding  table  are  given  the  corrections 
for  observations,  made  at  various  different  hours  of  the  days,  to  show 
the  nearer  or  more  remote  approximations  to  the  mean  of  the  24  daily 
results. 

The  first  of  these  is  for  the  hours  3  and  9  a.  m.,  and  3  and  9  p.  m., 
the  hours  adopted  by  the  Royal  Society  for  obtaining  the  approximate 
mean  temperature.   These  hours  are  convenient,  except  that  of  3  a.  m. 

The  next  corrections  are  derived  from  one-fourth  of  the  observations 
at  7  a.  m.,  2  p.  m.,  and  2  (9)  p.  m.,  thie  last  being  twice  the  temper- 
ature of  9  p.  m.  A  very  near  approximation  is  easily  obtained  in 
this  way :  Thus,  the  mean  of  the  year,  in  Amherst  observations — 

At  -    -    .    7  a.  m.,  is        42^.46 

At  ...     2  p.  m.,  is        55°.29 

Twice  .    .    9  p.  m.,  is        91°.40 

Sum =  189^.15 

Divide  by  4      -    -    -    =    47°.29 

Add  the  correction    -    =    —  .11  from  the  table. 


Approx.  mean      -    -    =    47^.18 
Mean  of  the  24,  hourly  =    47''.23 

Difference    -    -    -    -    =       0^.05,  only  ^-J^th  of  a  degree. 
Usin^  the  same  formula  for  the  Leith  observations,  the  approximate 
mean  differs  from  that  of  the  24  observations  only  ^^-g^th  degree. 

And  for  Toronto ^1^        '' 

Franklin  arsenal,  Pennsylvania j\^        '* 


Halle,  about.. |  '' 


Padua,  less  than. 

Gottingen yl^^ 

Girard  observations,  not ^^^        ** 

Brooklyn  heights  about  the  same. 
The  advantages  of  using  the  fourth  part  of  tlie  observation  at  7  a. 
m.,  at  2  p.  m.,  and  twice  that  at  9  p.  m.,  are  obvious.   The  preceding 
cases  are  ample  illustration. 

This  table  of  corrections  will  have  a  special  value  in  our  country 
from  the  locality  in^the  heart  of  New  Englaix^,  'vV'et^  ^^  ^^»th^<- 
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tions  were  made.  No  similar  table  has  before  been  derived  from  tbem. 
While  it  presents  the  analogies  of  other  similar  tables,  it  will  be 
better  adapted  to  a  large  district  of  our  country  where  meteorological 
observations  are  being  made  systematically.  Some  gratification  will 
result  to  Professor  Snell  in  such  an  application  of  his  laborious  and 
scientific  efibrts,  in  this  particular,  in  1839. 

Such  tables,  it  is  evident,  avail  nothing  where  one  or  more  times  of 
observation,  as  sunrise  or  sunset,  have  a  constant  change,  even  though 
they  may  give  an  approximate  mean.  In  difierent  latitudes  suarise 
has  different  hours,  as  well  as  sun«et,  and  the  corrections  mast  require 
a  far  greater  series  of  observations  and  far  more  labor.  Though  the 
four  hours  used  at  the  military  posts  for  several  years  give  an  approxi- 
mate mean,  no  correction  for  the  sunrise  observation  is  yet  obtained. 

So  great  is  the  labor  of  making  the  observations,  and  of  discussing 
them  for  practical  purposes,  that  the  fewest  practicable  hours,  not 
exceeding  three,  should  be  adopted  for  the  observations  of  meteor- 
ologists generally.  Only  a  few  observers,  who  are  favorably  situated 
also,  can  afford  to  make  hourly  observations  for  a  year  or  for  years ; 
and'  when  such  have  been  made,  as  enable  observers  to  make  the  cor- 
rectioDS  from  prepared  tables,  the  great  object  will  be  attained  by 
using  only  three  hours  of  observation.  The  last  line  of  corrections  in 
the  preceding  table  is  derived  from  six  hours  of  observation,  used  for 
some  time  at  the  Toronto  Observatory,  viz:  six  and  eight  a.  m.,  tm 
and/owr  and  ten  p.  m.,  and  twdve^  or  midnight.  Though  the  correc- 
tions are  very  small  for  these  six  hours,  they  are  too  numerous  for 
ordinary  object  or  advantage.  The  same  objection  lies  against  the 
use  of  any  four  hours  separated  by  six  hours,  as  one  and  seven,  both 
a.  m.  and  p.  m.;  which,  however,  give  very  nearly  the  mean  of  24 
observations  a  day.  Some  of  these  hours  will  be  very  inconvenient 
and  troublesome.  Take  even  the  hours  adopted  by  the  Royal  Society, 
3  and  9  a.  m.,  and  3  and  9  p.  m.;  3  a.  m.  is  a  very  inconvenient  hour, 
though  the  four  give  very  nearly  the  mean  of  the  daily  24  observa- 
tions, as  shown  in  the  first  line  of  particular  hours. 

In  a  series  of  observations  of  twelve  years,  like  those  in  the  *'Army 
Meteorological  Register"  of  1856,  these  four  hours,  or  any  four  hours, 
would  require  a  million  more  observations  than  the  three  hours,  be- 
sides increasing  the  labor  of  the  reductions  one-third  more  than  is 
necessary  to  attain  the  same  approximation  to  accuracy. 

It  is  hoped  that  adequate  evidence  of  the  value  of  observations  at 
the  hours  7,  2  and  9,  has  been  presented,  and  that  a  near  approxi- 
mation to  the  true  mean  is  attainable.  The  results  may  be  corrected, 
if  need  be,  by  the  prepared  tables. 

Rochester  University,  March  31,  1858.  . 
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BY  J.   WIBSSNER. 


Ist.  The  daily  results  of  mean  temperature  of  the  air  in  shade,  as 
observed  on  a  farm  in  the  District  of  Columbia. 

2d.  The  marUhly  results. 

3d.  A  trial  adjustment,  assuming  that  the  mean  motion  of  tem- 
perature may  be  represented  by  the  motion  of  an  elastic  ball  jumping 
up  and  down. 

4th.  A  comparison  of  the  Washington  summer  with  the  summers 
at  Naples,  Rome,  Constantinople,  Petersburg,  and  Savannah. 

The  probable  error  for  the  Washington  series  being  very  small, 
shows  that  the  observations  were  made  carefully  and  in  large  num- 
ber ;  also,  that  the  last  summer  was  a  very  regular  one. 

The  figures  in  the  former  table  for  adjusting  the  daily  observations 
have  the  probable  error  zb  0^.3,  so  that  ten  years'  further  observa- 
tions will  make  them  correct  to  the  last  figure. 

Next,  a  table  containing  p  for  each  day  of  observation.  By 
using  the  three  tables  and  the  simple  formula  ^o  =  ^m  +  P  ^>  all 
the  observations  now  at  the  end  of  1857,  4,500  in  number,  may  be 
recomputed  and  compared  with  the  individual  records,  which  will 
give  an  average  probable  error  of  a  single  observation  and  reduction, 
=  =h  1°.4. 

Mean  Umperature  qf  the  air  in  the  shade  of  the  Didridt  of  Columbia, 


Date. 

October. 

November 

December, 

January, 

February, 

March, 

Remarks. 

December, 

1855. 

1855. 

1855. 

1856. 

1856. 

1856. 

1856.t 

•P. 

• 

• 

• 

• 

• 

• 

1 

57.4 
59.0 

39.4 
38.0 

91.4 
99.5 

98.8 
93.0 

31.8 
34.9 

Mean  for  this  period 
36**.  1,  or  after  ad- 

3 

2 



58.3 

42.1 

30.4 

10.9 

33.3 

justment,  35'. 8.  Let 

4 

55.0 

45  5 

15.8 

7.5 

42.1 

fi    be   the  number 
of  weeks  before  or 
after     the     week, 
(Feb.  2-8,) -farter. 

5 

48.6 
50.2 
54.3 

36.7 
39.2 
40.3 

18.5 
96.4 
989 

14.0 
16.9 
33.8 

30.7 
34.2 

28.8 

•  •••  •  •••  • 

6 

62.8 
46.4 

7 

8 

45.5 
59.6 
58.8 
60.6 
45.9 
41.4 
48.9 

55.2 
48.9 
44.2 
52.2 
56.0 
59.0 
49  3 

35.6 
55.2 
35.8 
98.6 
96.0 
34.7 
32.0 

16.7 
5  0 
9.5 
11.0 
92.6 
30.9 
30.0 

33  1 
99.0 
99.9 
33.3 
94.1 
8.6 
10.6 

35.6 
19.6 
15.1 
27.9 
34.0 
29.7 
36.1 

.  —  before ;  tben  tiie 
adjustment      gave 
the  mean  tempen- 
ture  for  any  week 
11  by  the   formula: 
tm.=  25V3-f  0.130 
11  •  with  the  proba- 
ble error,  ±  4°. 5. 

9 

10 

11 

12 

13 

14 

15 

58.3 

49.6 

39.6 

97.5 

96.9 

36.3 

16 

53.8 

63.5 

55.6 

97.9 

34.7 

31.6 

The  probable  error 

28.7 

17 

46  2 

47.0 

45.3 

97.1 

19.9 

35.4 

oftheweeklymeans 

27.0 

18 

53.6 

46  8 

36.5 

95.5 

91.9 

39.2 

as  found  from  ob- 

19 8 

19 

554 

41.4 

97.9 

27.9 

19.4 

34.7 

servations,  was  + 

93.0 

90 

58.6 

35.0 

30.0 

16.0 

31.6 

42.3 

1-.8. 

35.9 

91 

60.6 

40.1 

35  6 

17.1 

31.6 

41  9 

91.7 

93 

52.9 

38.5 

43.0 

18.9 

35.6 

39.4 

18.5 

23 

4-2.1 

35.6 

50.9 

17.4 

38.0 

40.3 

13  4 

94 

38.7 

46.4 

40.6 

17.8 

33.1 

41.4 

92.9 

25 

38.7 

385 

33.4 

17.6 

34.7 

39.9 

95.8 

96 

49.1 

51.3 

94.3 

11.8 

33.1 

38.3 

31.9 

97 

49.1 

42.8 

19.9 

93.9 

30.6 

36.5 

33  4 

96 

58.6 

39.9 

30.7 

99.8 

31.8 

* 

41.8 

29 

51.8 

35.3  s 

93.7 

93.4 

33.5 

39.9 

30 

60.3 
55.8 

36.3 

^      96.0 
96.0 

17.4 
15.8 

39  8 

31 

30.9 

Mekn... 

51.5 

47.8 

36.0 

90.7 

96.1 

34.5 

97.8 

\ 

*  niennometer  broke. 


f  New  station  and  thermomeleT,  «aa\  coixiex  DiVaVtX^v^l  ^^VweSg^a.^ 


818  HETEOROLOOT. 

A  table,  [w]y  of  use  for  the  reduction  of  observations  for  tempera- 
ture of  the  air  in  the  shade,  made  at  different  hours  of  the  day  by  the 
formula 

to=t^  +ptv 

t..  The  observed  temperature. 

t^.  The  mean  of  the  24A. 

p.  A  factor  depending  on  the  disposition  of  the  atmosphere  for  solar 
heat,  the  mean  fiEu^tor  of  the  month  being  unit. 

p  w.  The  correction  to  the  mean  temperature  of  the  day  to  get  but 
the  observed  one. 

t^  and  p  are  to  be  found  for  each  day  by  the  method  of  least  squares, 
or  by  a  good  approximation  to  it,  by  a  calculation  shown  on  the  next 
page. 
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Example. 
Reduction  of  observation  for  temperature  by  the  formula  . 
East  corner  of  the  District  ot  Columbia,  September  1,  1857. 


Obwrved. 

Equations  of  condition. 

Comp'd  A. 

A.  m. 
A.M.    5  30 

o 
55.0  =  /„  —  8  2 

P 

—  18.4  =  — 

10.8  p 

o 
56.9  —  1.9 

6  00 

57.8  =  <.  — 7.6 

P 

—  15.6=  — 

10.2  p 

57.8       0.0 

7  00 

63.8  =  <„  —  4  2 

P 

—    9.6  =  — 

6.8  p 

63.0  +  0.8 

8  00 

67.8  =  <„  +  0.3 

P 

—    5.6  =  — 

2.3/) 

69  8  —  2.0 

9  00 

73.8  =  ^„  +  2  5 

P 

+    0.4  =  - 

0.1  p 

73  2  +  0.6 

10  00 

77.0  =  «„  +  5.4 

P 

+    3.6  =  + 

2.8p 

77.7  —  0.7 

11  00 

80.8  =  <„  +  7.3 

P 

+    7.4  =  + 

4.7i» 

80.6  +  0.2 

PM.12  15 

83  0  =  «„  +  9  0 

P 

+    9.6=  + 

6.4  p 

83.2  —02 

1  15 

83.8  =  «„  -h  9.4 

P 

+  10.4=  + 

6.8  p 

83  8       0.0 

2  00 

83.8  =  <„  +  9.3 

P 

+  10.4  =  + 

6.7  p 

K3.7  +  0.1 

3  00 

83.0  =  <„  +  9.0 

P 

+    9.6  =  + 

6.4  p 

83.2  —  0.2 

4  00 

81.8  =  <„  +  8.0 

P 

+    8.4=  + 

5.4  p 

81.7  +0.1 

5  00 

79.8  =  /.  +  6.4 

P 

+    6.4  =  + 

3.8  p 

79.2  +  0.6 

7  15 

70.5  =  <«  +  0.1 

V 

—    2.9  =  — 

2  5p 

69.6  +  0.9 

8  15 

67.5  =  <„  —  1.9 

P 

—   5.9  =  — 

45p 

66.5  +  1.0 

9  00 

66.0  =  <„  —  2.8 

P 

—    7.4  =  — 

5.4p 

65.7  +  0.3 

73.4  =  <„  + 2.6 

P 

131.2  = 

85.5  p 

*2'A  =  9.6 

*  2"  A  =  9.6  :  15.5  =  0.62 
0.09 


Normal  eq,, 
No.  of  obeervatioDS,  16. 


±0.53 


Result,        p  =  1.53 

«„  =  69°.4  ±  0.13 
e,  =  ±  0.5 


320 


C,oo 


•W9A 


*aoifluf 


'jaqaiaooG 


*jdqaiaAOM 


'joqo)30 


•iaqai9)da8 


ntnSnv 


•Xnif 


■aunf 


•X«w 


•IiidV 


'^onw 


•Xiwiuqaj 


■ijvnawf 


-qraii*auipu«9H 


METEOROLOGY. 

lA  (o  «o  r>  r«  te  ^ -f -^  ^  to  t^  00  00  GO  t<^  in  m  o  e  e«  n  V  lo 

fe;  i  I  I  I  IT  I  I  +-M-4-H-++++++1  I   I  IT 

^o«m^io«Dr«30»o-'«-«ots<9vio«Dr«ao»o  — 01 

^o«aoo«ioo««oeo^  — «Dr«v  — voocsoV'^iook^n 

0»o(io«Daooir^at^r«^«Dm^iAr>^aow3ir9Qoeinao 

I T  T  T  I  I  1TT-H-+++-H-+++1  nil 

^<oo«c^e-^iovoa)Oi-^-^«oQf^oaonaooeoG« 
ioin<d«Dc«aotDeQ^^!r>*aeooao*o-^o»^nV^iQ' 

I  I  I  I  I  I  I  hi  I  I  m77i  I  I  I  II  I  II 

«Daoe9^eoaoiooifl0^i>^«Dio^«DaoaoGtaG«^oeo 

«9  "9  ^*  *T  *7  ^'  *9  "f  "T  •"*  «^*  •  »  ®  »'  «>  •  «  o  T*  ci-^ti'O 
I    I    I    I   n    I    I   li   M   i   I   I   i   I    M   I    I    I    If 

0»o«ooaoK3r^«Dnc«o^co^inM)oaoo«no3OQ«ao 
«}a6a»oak«DO«or»i«)r^30Aa)adc«*«co-4*-^eioiVo 
I  I  I  I  I  I  I  ■!  I  ■!  I  I  M  I  I  I  II  i  -I  I  I  I 

oir^c9r^f-«wdO(oeoinioo^ono>iaD^^»o«^n 
I  I  11  iT  I  f  I  I  l  +  l  M  I  ll-M  111  I 

Gt*4ao«NO««>oomiot<>cfOiAo^e^^'«co^«fttt-' 
ooo)a»^aoeoo^coM)r^aoa6o»*aad«DV-«''^ot^M»r>* 

I  I  I  I  I  I  i  11  M  l+-H-f-HH-  Mill 

I  1 77  I  I  1 4-4-1  I  i777  i++-h I  I  I  I  I 

o»^t<^a»oiAC9r^io-^^e««o<oa»wdi^'r«oaoo^» 

«d$t^9>o-^»^oo««<»ro*aoo>0»a»aDr«*V^*o^co^io 

II  1 77  I  I  I  +-HH-H-+++++  I  I  I  I  I 

©•ow— .^^aoioo"*aooi«-^»o^«a»»  —  r-r*-^« 

ioiAwptt*«paooe«^c9^«t<''aoaoa6«oo*do'^*oinn 
I  I  I  T  11  I  I  +++-H-4-H-H-+ 1  I  I  I  I 

wdooo-'OA^oet^eor^oao-NOicootoo^oior^ 

ts  I  I  I  II  I  I  I  I  -*-H-f+++-H-+7  I  M  I 

^^o«c9'^in«ot«aoa»0'^et^oic9vin«Dr«aoa»o-'Ct 
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Mmn  temperatuft  qf  the  air,  in  the  shade,  of  the  Dittrid  of  Columbia. 


1 

i 

s 

1 

0 

t 

< 

1 

•1 

1 

00 

1 

1 

1 

I85J     f\ 
1       30.3 

35.7 

40.0 

^8  3 

51.1 

729 

• 

74.9 

69.5 

54.7 

46.0 

44.6 

i       3U.7 

23.7 

22.6 

30.7 

60.0 

70.1 

♦ 

74.6 

71.4 

01. 8 

50.0 

37.8 

3       324 

19.0 

21.9 

34.7 

62.8 

68.3 

* 

74.5 

69.5 

6.1.2 

43.3 

44.3 

*        29.0 

42.0 

32. 7 

49.6 

61.1 

68.5 

* 

72.5 

74.5 

56.5 

42.6 

37'.4 

5      a).  5 

463 

34.6 

60.7 

63.4 

.'i3.« 

♦     ■ 

72.8 

75.4 

.';6  6 

53.3 

43.U 

5        23.5 

54.0 

3b. 7 

48.0 

61.1 

61.3 

• 

73.7 

72  5 

54.4 

64  9 

43.6 

7        21. 0 

49.8 

26.4 

33.7 

56.9 

68.8 

* 

71.8 

58.8 

54.7 

66.7 

44.7 

i         11.6 

525 

23  9 

44.1 

61.0 

70.9 

* 

73.1 

58.0 

53.7 

71.9 

55.7 

'         20. 4 

27.2 

29.4 

50  5 

62.0 

68.0 

74.7 

77.0 

63.1 

55.9 

71.5 

64.5 

28.1 

25  1 

27.0 

46.6 

68.7 

65.6 

75.9 

74.9 

G9.0 

.'>8.4 

43.4 

45.8 

;k).o 

17.5 

33.5 

.  50.0 

51.3 

68.8 

74.3 

75.0 

71.1 

.09  6 

39.5 

37.3 

17.4 

26.0 

29.0 

43.9 

51.9 

70.7 

75.6 

76.5 

72.6 

64.0 

42  8 

29.5 

91.9 

38.6 

26.7 

37.0 

57.4 

75.0 

79.0 

81.3 

72.0 

65.2 

50.5 

30  0 

23.0 

40.6 

38.4 

42  3 

63.5 

75.3 

77.6 

84.4 

73.3 

67.0 

37.6 

40.6 

1      23.2 

52.1 

40.2 

43.3 

58.4 

75.2 

77.7 

82  5 

71.6 

6;i2 

30.0 

41.8 

1       H.9 

59.8 

43.1 

40.3 

57.5 

79.7 

76.1 

73.6 

60.3 

53  6 

41.6 

40  4 

31.9 

6().0 

45.1 

38.7 

59.2 

75.8 

75.2 

76  8 

78.2 

50.8 

45.3 

45.0 

4.7 

56.0 

53.1 

39.2 

50.0 

75.8 

75.7 

75.3 

76.3 

53.7 

46.5 

52.2 

14.0 

62.3 

41.9 

41.5 

43.6 

67  9 

81  5 

71.8 

61.8 

61.6 

41.8 

43.6 

17.1 

39.0 

44.1 

33.1 

44.5 

75.2 

80.8 

69.3 

64  7 

43.2 

26.4 

35.2 

33.1 

47.7 

48.4 

40.5 

50.8 

74.6 

78.0 

65.8 

61.0 

40.6 

31.0 

84.8 

6.7 

38  6 

48.9 

39.5 

60.6 

75  0 

67.1 

65.4 

43.5 

49.Q 

42.0 

4.1 

44.4 

48.6 

45.9 

64.9 

71.9 

70.0 

58.8 

49  5 

47.8 

38.7 

7.4 

52.0 

60. U 

47.2 

67.7 

73.9 

66.4 

57.8 

53.2 

30.7 

36.5 

11.0 

61.9 

52.0 

51.2 

71.7 

■ 

76.7 

64  7 

59.2 

54.8 

22.0 

30.3 

►          10. 0 

41.8 

41.0 

52.3 

72.5 

79.8 

70.6 

6.^4 

49.2 

22.0 

32.7 

[        37.7 

3».7 

41.2 

56.3 

69  7 

79.2 

69.4 

67.5 

48.0 

29.8 

30.4 

^         32.7 

42.8 

44.0 

53.8 

67  4 

79.0 

76.5 

66.5 

41  9 

.32.5 

37.3 

9         33.9 

40.4 

50. 4 

64  8 

77  7 

68.7 

54.5 

45.7 

41.0 

40.4 

0        27.1 

46  4 

51.4 

6.').8 

74.2 

65.2 

49.7 

45.2 

41.7 

38.5 

11 
We 

[  36.4 

45.8 

71.1 

75.2 

65  7 

42-6 

38.9 

U122.4 

42.7 

38.9 

44.9 

60~ 

70 

6 

76.7 

72.9 

66.5 

53.7 

43.2 

40.6 

62».8 


*  New  thermoiqeter  from  the  Smithnonian  lostitaUon. 
t  Tbermometer  broke  during  ibe  bailstorm  of  June  21. 
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Adjustment  qf  temptratwt  for  Washinfftonf  Summer  ^857. 


Arg. 


04m. 


ABsiimed  eq.  of 
con<li(i(m. 


—  3 

—  2 

April  -  3 
May   —2 

44.9  =  *  —  3y4.9jr 
60.4=»=r  —  2y4-4« 

—  18.8  =  —  3  y  +  5  r 

-  3.3  =  — 2  y 

—  18.8  +18.8   -     8.9 

—  6.9  +  3.3   -    lO.O 

—  1 

June  —  1 

70.6  ==  *  —  1  y  4-  1  jr 

+    6.9  =  —  1  y  —  3  r 

- 13.0  4  9.2  -  ;5j 

—  9.2  +  2.8      

•^ +    17J 

—  10.0 

0 
+  1 

July         0 
Aug.   4-  1 

76.7  =  X 

72.9*=*  4-  1  y  4-1  X 

+  13.0  =               -»  4  r 
+    92=4-  ly  — 3r 

4-2 

-1-3 

Sept.   4-  2 
Oci.    4-  3 

Mean..... 

66.5  =  »  +  2y  4-  4  JT 
53.7  =  aj-f-3y  +  9;r 

4-    2,8  =  4-  2  y 

—  10.0  =  -f-  3  y  +  5  r 

—  67.9 

...  63.7  —  X               4-  A  X 

Normal  Eq. 
—  57.9  =  20  r 
4-  17.2  =  12  y 

+  1K6 
75.3 

Solution. 
«  =  -^    2.90 
y  =  +    1.4 
X  =       75.3 

Wathington,  Summer,  750.  S  F.  +  1.  4  m  —  2.  90  m^  d:  0°.  6. 


April. 

May.             June, 

J^ly. 

Aug. 

Sept. 

Oct. 

Sum  of  Rend. 

+    75  3 
—      4.2 

+    75.3 

-  2.8 

-  11.6 

+    73.3 

-  1.4 

—  2.9 

+    75.3 
+      1.4 
-      2.9 

+    75  3 

.4-      2.8 
-    11.6 

+    75.3 
+      4.2 
—    26,1 

+    1.7 

I  9 

—    26.1 

3.3:6  =  e.S 

o.«e 

±0^ 

+    45.0 
ttcsldlB— 
—      0.1 

+    60.9 
—      0.5 

+    71.0 
-      0.4 

+    75.3 
+      1.4 

+    73.8 
—      0.9 

+    66.5 
0.0 

+    S3. 4 
+      0.3 

Mean. 
1.4:5.8=    0.24 
24  30 

T2  . 
15.5 

23Ui 

For  comp&rison — 

The  summer  of  Naples Lai.  40*. 9., 

Rome 41.0. 

Constintinnple  

Petersburg....  59.8. 


Maximum  y^  temp.  July  23,  75". 
75.3 
+    0.3 
—    0.2 

75.4 


Bavajinab. 


75*.0  +  1.3  m—  1. 

73.0  +  13m—  1. 

77.7  +  1.3  m  —  2. 

61.7  +  0.9  m  —  2. 

32.1 80.2+  0.6  m—  1. 


05  m> 
70  m« 
28  m* 


±0.7 
±0.7 

±  0.8 
±0.7 
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OBSERVATIONS  ON  NATURAL  PHENOMENA. 

BY  STILLMAN  MASTERMAN,  ESQ. 

Wei^D,  Maine,  February  26,  1857:. 

Dear  Sir  :  Pursuant  to  my  promise,  I  present  to  you  the  registry 
of  certain  miscellaneous  natural  phenomena  observed  by  myself  during 
a  few  past  years,  belonging  principally  to  the  departments  of  xneteor- 
ology  and  astronomy.  Fragmentary  and  unsystematic  as  the  obser- 
vations are,  they  can  be  of  comparatively  little  value ;  however,  as 
every  phenomenon  of  nature,  even  the  most  trifling,  is  worthy  of  a 
place  in  the  great  study  of  the  universe,  and  as  you  are  desirous  of 
collecting  all  registries  of  natural  phenomena,  I  d^em  it  proper  to 
place  them  at  your  disposal.  The  accompanying  observations  were 
made  with  no  idea  of  placing  them  before  the  public,  but  under  the 
conviction  that  perhaps  they  might  be  of  some  use  in  my  future  scien- 
tific investigations.  Moreover,  they  were  conducted  during  fragments 
of  time  which  happened  not  to  be  taken  up  by  what  I  considered  to  be 
more  important  duties,  therefore  in  many  cases  they  are  separated  by 
long  intervals  of  time,  not  from  the  want  of  phenomena  to  observe, 
but  from  an  inability  to  make  -trustworthy  observations.  So  few  ob- 
servations afford  very  insufficient  data  for  generalizationgf ;  however, 
the  coincidence  of  certain  results  with  those  derived  frmi  more  exten- 
sive series  are  frequently  very  apparent.  The  following  are  some  of 
the  well  known  principles  which  the  annexed  observations  tend  to 
confirm : 

1.  That  shooting  stars  have  been  more  numerous,  at  least  for  a  few 
past  years,  on  or  about  the  10th  of  August,  and  for  a  number  of  days 
Doth  beforo  and  after  that  date,  than  at  other  times  of  the  year. 

2.  That  these  meteors  frequently  leave  long  bright  trains  behind 
them  in  the  sky. 

3.  That  during  an  exhibition  they  commonly  have  one  general 
direction  of  motion. 

4.  That  exhibitions  of  the  aurora  borealis  commonly  commence  at 
an  early  hour  of  the  evening. 

5.  That  auroral  exhibitions  generally  have  their  maximum  before 
midnight. 

6.  That  in  our  latitudes  auroras  have  been  seen  in  all  parts  of  the 
sky.  . 

7.  That  the  zodiacal  light  may  be  seen,  in  the  absence  of  the  moon, 
on  clear  evenings  during  the  months  of  January,  February,  and 
March. 

8.  That  this  cone  of  light  lies  nearly  in  the  plane  of  the  ecliptic. 

9.  That  the  zodiacal  light  at  times  may  be  traced  above  90°  from 
the  sun. 

Tours,  truly, 

STILLMAN  MASTERMAN. 
Professor  Joseph  Henry, 

Secretary  of  the  Smithsonian  Institution. 
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OBSEBVATIONS  OF  SHOOTING  STABS. 

WELP,   FRANKLIN  COUNTY,  MAINE. 

184'7 — December  11. — At  8A.  30m.  p.  m.  I  saw  a  very  brilliant 
shooting  star,  which  fell  in  the  northwest.  I  should  judge  that  when 
it  was  in  sight  I  could  have  read  the  smallest  print  without  difficulty 
in  its  light.  It  left  a  bright  streak  or  tail  of  phosphorescent  matter, 
60°  or  70°  in  length,  which  remained  motionless  for  about  30  seconds, 
when  it  gradually  vanished.  The  nucleus  of  light  was  apparently  oif 
three-fourths  the  diameter  of  the  lunar  orb,  and  it  was  about  2  second* 
in  passing  over  70°  of  the  celestial  sphere,  disappearing  very  near  the 
horizon. 

1849 — September  16. — Saw  three  large  shooting  stars. 

September  19. — Observed  three  shooting  stars. 

September  20. — At  Sh.  p.  m.  I  observed  a  brilliant  shooting  star, 
enveloped  in  a  nebulous  mist,  and  having  a  cylindrical  cometic  tail, 
4°  in  length.  ,  It  shot  out  brilliant  jets  or  tufts  of  rays  from  its  nucleus 
on  its  foremost  side,  which  were  bent  back  into  the  tail,  presenting, 
in  miniature,  the  phenomena  of  Halley's  comet,  so  conspicuous  to 
astronomers,  during  its  last  return  in  1836.  It  passed  between  a  Ath 
drcmedoe  and  ^  Pegasi,  towards  Fonialhaut^  describing  60°  of  the 
heavens  in  about  2  seconds'  time.  I  also  observed  two  other  shooting 
stars  on  the  same  evening. 

October  3,  evening. — Saw  two  shooting  stars. 

November  14. — In  the  evening  I  saw  four  shooting  stars. 

1850 — August  4. — At  Sh.  30m.  p.  m.  I  observed  a  large  meteoric 
star.  Its  path  Was  marked  by  a  trail  of  light  nearly  16'  in  width, 
which  disappeared  in  about  4  seconds'  time.  Its  path  lay  from  a 
Cygni  to  near  e  Sagittarii. 

August  6. — At  9A.  p.  m.  saw  two  shooting  stars.  The  first  appeared 
to  be  as  bright  and  to  subtend  nearly  the  same  angle  as  the  planet 
Jupiter.  It  passed  from  Vnuk  al  Bay  in  the  Serpent  to  Arciums  in 
about  three-fourths  of  a  second.  The  other  appeared  like  a  mere  line 
of  light  described  by  a  brilliant  point,  and  vanished  in  an  instant. 

August  7. — At  9A.  307n.  p.  m.  saw  a  meteoric  star,  apparently  to 
pass  from  near  d,  2>raconw  by  j9  of  that  constellation  to  the  foot  of 
litrcvles.  It  appeared  to  be  a  streak  or  trail  of  light  about  8°  in 
length,  and,  if  my  measurement  of  time  can  be  trusted,  it  described 
an  arc  of  30°  in  less  than  a  half  second. 

August  9. — In  the  evening  saw  four  shooting  stars. 

August  10. — Between  8A.  30m.  and  9A.  20m.  p.  m.  I  saw  thirty-four 
shooting  s^^ars,  some  of  which  were  very  brilliant.  All  excepting  four 
small  ones  appeared  to  pass  down  the  Via  Lacte^  or  near  to  and 
parallel  with  it,  from  the  northeast  to  the  southwest,  some  as  follows  : 
8/1.  30m.,  one  passed  from  near  e  Cygni ^  between  a  and  ^  Aquiloey  to 
the  Milk  Dipper  in  Sagittarius;  Sh.  35. m,  two  passed  from  Eculeus 
to  the  head  of  Capricomus;  Sh.  40m.,  one  passed  from  tj  Ophiuchi  to 
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Scorpio ;  8i.  48m. ,  one  passed  from  Scv/tum  Sobteski  to  y  Sagittarii ; 
8A.  58m.,  observed  two  at  the  same  instant,  having  their  paths  nearly 
parallel  with  each  other,  and  about  8^  apart.  One  passed  to  the  east 
and  the  other  to  the  weist  of  the  Milk  Dipper,  All  of  the  foregoing 
seven  meteors  were  accompanied  by  trails  of  light. 

Augvst  11  — Between  lA.  and  2A.  a.  m.,  saw  twenty-one  shoot- 
ing stars  during  ten  minutes'  observation.  They  passed  down  the 
Milky  Way  from  Cygnua  to  Scutum  Sobieski.  A  greater  part  of  them 
were  attended  by  trails  of  light. 

SeptemJ^  1. — At  about  9A.  10m.  p.  m.,  there  was  a  brilliant  meteor 
in  the  west,  which  approached  the  horizon  rather  slowly,  describing 
in  appearance  a  serpentine  lino.  Its  light  was  almost  equal  to  that 
of  the  full  moouj  and  its  apparent  diameter  nearly  20'. 

September  4. — Between  \h,  and  4A.  a.  m.,  observed  eight  shooting 
stars.     Some  of  them  left  brilliant  trails. 

September  22. — In  the  evening,  saw  two  shooting  stars  fall  in  the  SB. 

September  30. — Between  Sh.  5m.  and  Sh,  10m.  p.  m.,  saw  two  shoot- 
ing stars  fall  to  the  southwest.  Between  9A.  45m.  and  lOA.  of  the  same 
evening,  I  §aw  three  shooting  stars  pass  near  to  the  Milky  Way  and 
parallel  with  it. 

October  7. — In  the  evening,  saw  three  shooting  stars. 

October  9. — In  the  evening,  saw  four  shootipg  stars. 

October  30. — In  the  morning,  saw  a  brilliant  shooting  star.  Even- 
ing of  same  day,  saw  two  shooting  stars.  One  appeared  to  rise  up- 
wards from  the  earth.  It  was  in  the  vicinity  of  the  constellation 
Perseus. 

November  1. — About  ih,  a.  m.,  observed  two  meteoric  stars. 

November  10. — 8A.  30m.  p,  m.,  saw  a  meteoric  star. 

November  12. — 6^A.  p.  m.,  saw  a  brilliant  shooting  star  pass  from 
near  d  Capricomus  to  /9  Draconis,  It  left  a  conical  trail  of  light, 
which  remained  visible  but  a  little  more  than  one  second.  Between 
7A.  and  8A.,  saw  a  shooting  star. 

November  13  — At  6A.  30m.  p.  m.,  saw  a  meteoric  star. 

November  20. — In  the  evening,- 1  saw  a  swiftly  moving  shooting 
star.     I  judged  that  it  moved  20^  of  the  sphere  in  \  second. 

November  24. — 7 A.  p.  m.,  I  saw  a  meteoric  star. 

December  1. — In  the  evening;^  saw  two  shooting  stars. 

December  30. — 6A.  38m.  p.  m.,  saw  a  brilliant  meteoric  star. 

1851 — January  11. — Evening,  saw  a  small  shooting  star. 

January  24. — Evening,  observed  two  shooting  stars. 

March  31. — ^I  saw  two  shooting  stars. 

STILLWATER,   MINNESOTA  TERRITORY. 

1851 — July  19. — In  evening,  saw  four  shooting  stars. 

August  5. — In  the  evening,  observed  two  shooting  stars. 

August  9. — In  the  evening,  saw  three  shooting  stars  during  fifteen 
minutes'  observation. 

August  10. — In  the  evening,  saw  nine  shooting  stars  during  one 
hoar's  observation. 
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August  20. — In  the  evening,  saw  four  shooting  stars  during  thirty 
minutes'  ohservation. 

August  21. — In  the  evening,  saw  three  shooting  stars  during  forty- 
five  minutes'  observation. 

August  22. — In  the  evening,  saw  two  shooting  stars  during  fifteen 
minutes'  observation.  In  the  same  evening  I  saw  a  shooting  star 
apparently  rise  upwards.  It  was  about  three  Sf^conds  in  moving  45°, 
and  made  an  angle  with  the  horizon  of  about  30^. 

August  26. — In  the  evening,  saw  five  shooting  stars  during  forty- 
five  minutes'  observation. 

August  27. — In  the  evening,  saw  three  shooting  stars  during  thirty 
minutes'  observation. 

August  28. — In  the  evening,  saw  two  shooting  stars  during  sixty 
minutes'  observation. 

September  18. — In  the  evening,  saw  three  shooting  stars.  One 
appeared  to  rise  upwards  more  than  30°  of  the  vertical. 

September  23  — Saw  a  very  brilliant  shooting  star. 

September  24. — In  the  evening,  saw  two  meteoric  stars. 

September  25. — In  the  evening,  saw  three  shooting  stars. 

September  26.— In  the  evening,  saw  three  shooting  stars. 

September  28. — In  the  evening,  saw  a  meteoric  star. 

September  29.— In  the  evening,  observed  a  brilliant  shooting  star. 

SUMMARY   RECAPITULATION. 

Whole  number  of  shooting  stars  recorded  as  observed  pre- 
viously to  the  beginning  of  the  year  1852 173 

Observed  previous  to  the  year  185Q 16 

Observed  during  the  year  1850 100 

Observed  during  the  year  1851 ,  57 

During  the  last  five  months  of  1850,  I  usually  passed  an  hour  or 
two  in  the  open  air  on  every  clear  evening,  and  noted  down  all  of 
the  shooting  stars  that  I  saw,  the  number  in  each  month  being  as 
follows: 

August '. '. 63 

September .......: 16 

October 10 

November.. ...^ 8 

December 3 

Total 100 


During  1851,  I  not  only  passed  much  less  time  in  making  such 
observations,  but  likewise  recorded  only  a  part  of  the  observations 
made.  The  following  is  the  number  recorded  as  seen  in  each  of  the 
months  of  that  year  : 

January 3 

February 0 

March.... .........^...     2 

April 0 

May 0 
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June ^ 0 

July 4 

August 34 

September 14 

October 0 

November , 0 

December... 0 

Total 57 


B. 
AUBORA  BOREALIS  AND  OTHER  METEORS. 

c 
WELD,   FRANKLIN  COUNTY,   MAINE. 

Bemarkable  Meteor. 

1850 — September  30. — At  9h.  30m.  p.  m.  I  saw  a  remarkably 
strange  meteor  in  the  southern  sky.  Its  shape  was  that  of  an  ellip- 
tical zone  or  ring,  and  when  first  seen  its  centre  was  about  5°  east 
and  the  same  distance  north  of  FomaUiaut,  or  in  R.  A.  23Al  9wi., 
and  declination  25°  23',  Its  longer  axis  lay  in  nearly  an  east  and  west 
direction.  The  length  of  its  transverse  axis  was  about  10°,  and  of  its 
conjugate  diameter  5°.  Width  of  the  bright  belt  or  annular  surface 
on  the  upper  part  of  the  ellipse  2°,  on  its  lower  part  1°.  The  north- 
ern part  was  very  brilliant,  but  its  southern  part  was  dimmer.  It 
moved  slowly  to  the  westward,  and  also  had  a  rotary  motion.  At  9A. 
45m.  its  centre  was  4°  north  of  Fomalhaut  and  on  the  same  declina- 
tion circle  ;  being  less  brilliant  thaa  when  first  observed,  but  of  the 
first  noticed  figure. 

At  lOA.  its  centre  was  in  about  R.  A,  22A.  25m.,  and  declination 
27°  23',  Its  length  was  then  nearly  15°,  and  width  3°.  It  was 
scarcely  perceptible.     It  disappeared  at  lOA.  10m. 

STILLWATER,    MINNESOTA  TERRITORY. 

First  Class  Aurora. 

1851 — September  29. — In  the  evening  there.was  a  remarkable  exhi- 
bition of  the  Aurora  Borealis.  Soon  after  dark  I  observed  a  small  and 
brilliantly  white  archy  having  its  point  of  culmination,  which  was  about 
10°  above  the  horizon,  very  nearly,  if  not  precisely,  in  the  magnetic 
meridian,  in  the  north.  (The  magnetic  needle  has  a  variation  at  this 
]place  of  about  9^°  east,  epoch  1850.)  Soon  after  this,  deep  red  streamers 
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were  shot  upward  from  the  arch,  10  or  15  degrees  apart,  along  its 
whole  length,  which  converged  to  a  focus,  as  it  were,  in  the  south  mag- 
netic pole  of  the  dipping  needle.  One  of  these,  which  stretched  like 
a  hroad  hand  along  the  magnetic  meridian,  was  of  a  deep  crimson  or 
almost  blood  color.  After  a  short  pause  the  northern  arch  began  to 
rise  slowly  towards  the  zenith,  where  it  was  ^parently  dispersed. 
On  the  disappearance  of  the  first  arch  in  the  zenith  a  second  arch 
began  to  form,  and  was  soon  completed,  in  the  south,  just  as  if  it  was 
the  reuniting  of  the  first  arch  after  passing  the  zenith  ;  also  concentric 
with  the  magnetic  meridian,  and  haying  an  altitude  of  30^  above  the 
southern  horizon.  The  extremities  of  this  southern  arch  reached 
nearly  40^  on  each  side  of  the  magnetic  meridian.  Beneath  this  arch, 
whicn  was  about  5^  in  breadth,  was  an  intensely  black  arch  concen- 
tric with  the  white  one.  Just  as  the  southern  arch  was  formed,  two 
deeply  red  belts,  springing  from  the  horizon  at  the  points  formerly 
occupied  by  the  extremities  of  the  northern  arch,  stretched  themselves 
through  the  zenith,  crossing  each  other  at  that  point,  and  ran  down 
nearly  to  the  southern  arch.  These  soon  vanished,  when  a  black  seg- 
ment of  a  circle  was  formed  in  the  magnetic  north,  having  its  edge 
fringed  with  a  silvery  white.  During  this  the  southern  arch  had 
remained  nearly  unchangeable.  Presently,  alternately  red  and  white 
streamers  darted  up  from  the  horizon,  or  near  to  it,  all  around  the  con- 
cave, varying  in  width  from  1°  to  3*^  or  4*^  and  converging  towards 
the  ^nith,  the  southern  arch  still  remaining  as  before.  On  the  ceasing 
of  this  phenomenon  the  southern  arch  became  serpentine  in  its  course. 
About  two  hours  after  this,  that  is  about  11  o'clock,  the  aurora, 
arriving  at  its  maximum,  piesented  a  most  beautiful  spectacle.  The 
whole  northern  sky,  from  the  east  to  the  west,  became  thickly  beset 
with  a  multitude  of  stud  like  streamers,  in  the  north  coming  to  within 
only  about  16°  of  the  horizon,  but  at  the  east  and  west  meeting  the 
horizon  along  an  azimuth  of  nearly  30^,  which  all*  converged  into  a 
beautiful  corona  about  the  pole  of  the  dipping  needle.  These  stream- 
ers seemed  all  to  have  a  sort  of  tremulous  or  wave-like  motion  from 
one  side  to  the  other  in  rapid  succession.  Shortly  afterwards  the 
corona  sent  out  streamers  down  the  southern  sky,  thus  completing  the 
auroral  illumination  of  the  whole  visible  toncave.  Just  at  this  time 
there  was  another  arch  formed, in  the  north,  that  is  to  say  in  the  mag- 
netic north,  stretching  about  60°  along  the  horizon,  with  an  altitude 
at  the  culminating  point  of  40°,  and  composed  of  brilliant  white 
columns  diverging  from  the  north  point  of  the  compass,  shaded  with 
black  beneath.  In  a  few  minutes  this  arch  mingled  itself  with  the 
C($lumnR,  converging  to  the  pole  of  the  dipping  needle ;  then  there 
followed  a  succession  of  auroral  waves,  passing  over  the  whole  sky, 
not  unlike  the  electric  flashes  sometimes  observed  in  thunder  clouds. 
The  southern  arch  maintained  its  position  nearly  three  hours,  disap- 
pearing, however,  during  the  occurrence  of  the  last  named  phenome- 
non. During  the  above  auroral  display  the  sky  was  clear  from  clouds  ; 
for  as  brilliant  as  the  auroras  were  the  brighter  stars  could  be  plainly 
seen  through  them,  even  where  they  were  intensely  black.  The  aui^ora 
continued  more  or  less  brilliant  during  the  remainder  of  the  night. 
This  auroral  display  was  characterized  by  all  the  more  conspicuous 
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phenomena  of  the  higher  classes,  such  as  arches,  streamers,  a  corona, 
and  auroral  waves,  the  corona  and  waves  being  remarkably  developed. 
The  southern  arch,  however,  was  perhaps  the  mqst  remarkable  phe- 
nomenon of  the  exhibition. 

Second  Class  Aurora  B&realis. 

December  23. — In  the  evening  there  was  an  auroral  exhibition.  A 
dark  arch  was  formed  in  the  north,  having  an  altitude  at  its  culmin- 
ating point  of  15°,  and  its  centre  of  curvature  lying  in  the  magnetic 
meridian.  Numberless  streamers  shot  upward  from  the  arch  to  an 
elevation  of  45°.  The  aurora  was  visible  about  one  hour.  The  bril- 
liancy of  the  streamers  would  place  this  exhibitibn  in  the  second  cl^ss 
aurora. 

Lunar  Halo. 

December  27. — In  the  evening  I  saw  a  beautiful  halo  around  the 
moon.  The  interior  diatneter  of  the  ring  was  about  3°,  and  its  exte- 
rior diameter  was  fully  7°.  The  inner  edge  of  the  ring  was  of  a  deep 
crimson  color,  and  its  exterior  a  brilliant  blue ;  while  it  had  an  inter- 
mediate annulus  of  yellow,  bordering  on  an  orange  color.  The  width 
of  the  red  ring  was  }°,  that'  of  the  blue  f  °,  arid  that  of  the  yellow  J°. 
The  phenomenon  was  seen  only  about  three  or  four  minutes. 

Auroras  of  the  Third  and  Fourth  Classes. 

1852 — January  23. — In  the  evening  saw  a  fourth  class  aurora  bdre- 
alis. 

January  24. — ^In  the  evening  I  observed  the  aurora  borealis,  but  the 
exhibition  was  of  little  importance,  being  of  the  lowest  class. 

February  7. — In  the  evening  saw  aurora  borealis. 

Ftbruary  18. — In  the  evening  there  occurred  quite  a  brilliant  exhi- 
bition of  the  aurora  borealis,  with  finely  developed  streamers.  I  saw 
a  very  curious  auroral  meteor  in  the  constellation  Firgo.  Its  shape 
was  that  of  the  head  of  a  huge  spear.  Its  foremost  point  was  in  the 
vicinity  of  Spica^  and  the  two  aaterior  points  were  situated,  the  one 
near  y,  and  the  other  near  jy  of  that  constellation.  It  remained  visi- 
ble only  a  few  minutes. 

February  19.— In  the  evening  observed  a  slight  auroral  corrusca- 
tion. 

Parhdia. 

February  26. — In  the  morning  I  observed  two  brilliant  parhelia,  one 
on  each  side  of  the  sun.  The  sun's  altitude  at  the  time  was  nearly 
15°,  and  the  mock  suns  were  distant  about  30°  on  each  side  of  the  real 
sun.  On  their  inner,  or  sides-next  the  sun,  their  light  was  of  dazzling 
brightness,  and  their  outer  sides  were  tinged  with  the  prismatic  hues. 
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Minor  auroras. 

March  9. — In  the  evening  the  sky  was  clear  and  serene.  I  saw  an 
auroral  arch  in  the  north,  having  its  centre  coinciding  with  the  mag- 
netic meridian. 

March  12. — In  the  evening,  saw  the  aurora  borealis. 

March  17. — In  the  evening,  saw  a  fourth  class  aurora  borealis. 

Parhelia. 

March  IT. — Soon  after  sunrise  I  observed  two  parhelia,  one  on  eacli 
side  of  the  sun,  which  remained  visible  at  least  two  hours. 
March  19. — After  sunrise  I  saw  a  parhelion. 

WfiLD,   FRANKLIN  COUNTY,  MAINE. 

Aurora  borealis, 

November  10. -^In  the  evening  I  saw  an  auroral  display,  con- 
sisting of  a  number  of  short  streamers  beset  around  the  magnetic 
norih.  While  gazing  on  thete  I  beheld  a  meteor  resembliDg  an 
electric  spark,  which  suddenly  emerged  from  a  brilliant  streamer  that 
lay  in  the  magnetic  meridian,  and  vanished  in  a  moment.  It  appeared 
to  have  a  lateral  ^nd  downward  movement  of  about  2°.  Color  of 
streamers  yellowish  white. 

November  11. — In  the  evening  I  observed  an  auroral  exhibition, 
which  was  much  more  brilliant  than  that  of  the  10th  instant.  The 
streamers  reached  a  height  of  45°,  being  intensely  bright,  and  of  a 
yellowish  white  color. 

Solar  halo. 

1853— J/ay  27. — When  the  sun  had  descended  about  a  semi-diam- 
eter of  its  lower  limb,  below  the  horizon  in  the  west,  I  saw  the  fol- 
lowing semi-circle  of  a  solar  halo.  The  interior  diameter  of  the  circular 
halo  was  about  8°,  and  its  exterior  diameter  18°.  Its  interior  was 
crimson  colored,  and  the  several  prismatic  hues  were  depicted  out- 
ward in  succession.  It  was  very  brilliant,  and  a  beautiful  object  for 
contemplation. 

Aurora  borealis. 

June  2. — In  the  evening,  saw  an  auroral  exhibition.  The  streamera 
were  quite  brilliant,  long,  and  slender. 

June  27. — At  a  little  past  9A.  in  the  evening  I  saw  a  fine  aurora. 
It  Tras  in  the  form  of  a  great  arch,  about  140°  in  lengtii,  and  from  2° 
to  3°  in  breadth.  The  arch  on  the  east  approached  within  3°  otAUatr; 
on  or  near  the  meridian  it  passed  through  Corona  Borealis ;  audita 
western  extremity  was  near  ^  Leonis.     It  was  very  brilliant ;  and  I 
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observed  a  nqmb^r  of  oscillations  or  waves  pass  along  its  meridian 
portion  longitudinally.  These  waves  were  slow  in  progress,  and  some- 
what gyratory  in  appearance.  Only  a  faint  illumination  was  observed 
in  the  north. 

Rainbow. 

July  12. — When  the  sun  had  been  hidden  nearly  fifteen  minutes  by 
the  western  hills,  and  was  just  on  the  point  of  passing  below  the  plane 
of  the  horizon,  I  saw  a  beautiful  rainbow.  The  bow  was  entire,  and 
of  splendid  prismatic  hues.  Fragments  of  a  secondary  bow  were  seen. 
The  bow  in  a  few  minutes  showed  a  great  preponderance  of  red  rays, 
and  did  not  disappear  until  the  moment  of  sunset. 

Aurora  borealia. 

September  2. — In  the  evening,  observed  an  auroral  exhibition.  At 
first,  a  dark  segment  of  a  circle  appeared  in  the  magnetic  north, 
about  10^  in  altitude  at  its  culminating  point.  This  was  soon  beset 
around  its  exterior  with  brilliant  rays  of  a  yellowish  white.  These 
rays  extending  out  laterally  shortly  formed  a  serpentine  arch,  still 
with  the  black  beneath.  Then  a  few  streamers  shot  upwards  towards 
the  zenith.  Shortly  afterwards  these  phenomena  died  away,  and  the 
northern  sky  remained  quite  luminous,  with  here  and  there  patches 
of  cirrus  in  filmentons  wisps.  I  saw  several  small  stars  through  the 
dark  auroral  vapor  fi.rst  observed. 

1854 — March  26. — In  the  evening  observed  brilliant  aurora  bore- 
alls.  Saw  a  fine  auroral  arch,  having  an  altitude  from  the  northern 
horizon  of  above  45°,  and  reaching  from  the  eastern  to  the  western 
horizon.  Width  of  arch  about  10°.  I  saw  many  minor  exhibitions 
of  the  aurora  borealis  during  the  winter  of  1853-*54. 

March  2y. — In  the  evening  I  observed  a  beautiful  auroral  meteor. 
It  resembled  the  tail  of  a  huge  cornet;,  proceeding  from  a  nucleus  about 
10°  north  of  Spica  Virginia.  It  lay  along  below  Leo  Major ^  branching 
out  into  two  bright  streams,  with  a  fainter  dawn  between,  the  northern 
branch  reaching  a  Canis  Minoris^  and  the  southern  terminating  a  few 
degrees  north  of  Canis  Major,  The  above  was  its  appearance  at  8A. 
15m.     It  was  very  brilliant,  and  remained  visible  for  sometime. 

May  16. — In  the  evening  saw  a  fine  auroral  arch,  having  an  alti- 
tude of  70°  in  the  north.  It  was  composed  of  a  great  number  of  short 
transverse  streamers  2°  or  3°  apart. 

Rapid  oscUtaiions  in  refraction. 

September  4. — In  th€\  evening  I  observed  rapid  vertical  oscil- 
lations in  the  lunar  orb,  when  crossed  horizontally  by  thin  cirrus 
bands  ;  the  latter  projected  in  perspective  on  the  lunar  disk,  reminding 
one  of  the  belts  of  Jupiter.  She  appeared  to  rise  and  fall  rapidly  in 
the  vertical  through  about  ^-°  arc :  corresponding  fluctuations  being 
observed  in  the  shadows  of  objects  in  her  light.  A  number  of  other 
persons  observed  the  phenomenon,  which  lasted  about  ten  minutea. 
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The  altitude  of  the  moon  was  about  15^  ;  and  the  cirrus  bands  crosnog 
her  disk  remained  apparently  unchangeable  and  motionless.  A  storm 
of  rain  followed  before  the  next  morning. 


C. 
THE  ZODIACAL  LIGHT. 

WELD,   PRANKUN  COUNTY,   MAINE. 

1853 — January  31. — On  this,  as  well  as  several  preceding  evenings, 
I  have  observed  a  pyramidal  column  of  whitish  light,  after  the  ceasing 
of  twilight,  extending  along  the  ecliptic  from  the  western  horizon  to 
an  altitude  of  40°  or  more,  which  must  be  the  conical  body  of  the 
9odiacal  light. 

1854-^jPe6rt^ary"21.— Between  8A.  and  9A.  in  the  evening  I  observed 
the  zodiacal  light.  Its  base  at  the  horizon  was  above  \9P  in  width, 
and  the  altitude  of  its  vertex  about  35°. 

1855 — January  14. — After  the  ceasing  of  twilight  I  saw  the  cone 
of  zodiacal  light.  >  It  was  very  brilliant,  as  much  so  as  that  part  of 
the  milky  way  visible  at  that  season.  Its  vertex  was  above  90°  from 
the  sun  ;  in  fact,  a  faipt  illumination  seemed  to  extend  almost  to  the 
eastern  horizon.  Its  width  at  its  base  was  more  than  20°.  It  was 
observed  on  several  other  evenings  of  the  winter. 

1856 — February  2, — In  the  evening  observed  the  zodiacal  light; 
it  having  been  aeen  on  several  evenings  during  the  preceding  month. 
It  uniformly  reaches  about  90°  from  the  sun,  having  an  apparent 
width  at  the  horizon  of  40°.  Sometimes  a  faint  xeflection  is  observed 
in  the^east. 

1856 — February^ — After  the  ceasing  of  twilight  in  the  evening 
observed  the  zodiacal  light.  Apparent  width  at  the  horizon  40^, 
length  10°  from  the  sun. 

1856 — March. — I  saw  the  pyramidal  column  of  zodiacal  light  on 
every  evening,  in  absence  of  the  moon,  during  this  month.  It  appears 
at  the  horizon  of  a  width  varying  from  10°  to  40°,  and  an  apparent 
length  of  from  30°  to  90°,  and  even  upwards. 

\%b^— January. — During  this  month  I  have  frequently  observed 
the  zodiacal  light.  Its  vertex  is  generally  not  less  than  90°  from  the 
sun.  On  some  very  clear  evenings  a  faint  illumination  may  be  traced 
to  the  distance  of  170°  or  180°  from  the  sun,  being  visible  a  greater 

fart  of  the  night.     Its  width  at  the  horizon  sometimes  reaches  40°. 
ts  axis  appears  to  lie  a  little  above  the  ecliptic,  or  to  have  a  small 
north  latitude  ;  the  amount  of  which  is  difficult  of  determination. 
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[Tranilated  from  the  German  for  the  Smithsonian  Institution.] 

In  revising  this  translation,  originally  made  by  different  persons^ 
it  has  been  the  constant  aim  to  give  as  nearly  and  as  literally  as  pos* 
sible  the  exact  language  of  the  author.  But  one  exception  has  been 
made  to  this  rule.  In  the  case  of  the  citation  of  English  philosophers 
reference  has  been  made  to  the  original  memoirs,  and  their  own  lan- 
guage adopted)  instead  of  that  of  the  report,  wherever  it  was  evident 
that  the  intention  had  been  to  give  the  equivalent  German  to  their 
English.  It  is  due  to  the  author,  however,  to  state  that  this  change 
has  been  at  most  but  a  verbal  one,  not  material  to  the  sense.  The 
notice  is,  however,  deemed  necessary,  because  this  is  the  only  departure, 
save  in  one  or  two  unimportant  cases,  from  the  strict  rendering  of  the 
language  of  the  text. 

GEORGE  C.  SCHAEFFER. 


SECTION  THIRD. 

THE  LBTl)EN  JAB  AND  EFFBCI3  OF  THB  mSCHABGB. 

[Continued  fVom  page  456,  of  the  Report  of  1856.] 

THB  flBCONDARY  CUBRKNT. 

§  56.  Nature  of  the  secondary  current. — When  a  battery  is  dis- 
charged by  a  long  metallic  wire  the  current  in  the  conducting  circuit 
wire  induces  a  current  in  an  adjoining  closed  wire  conductor. 

The  wire  which  forms  the  conducting  circuit  of  the  battery  is  known 
as  the  main  wire. 

The  wire  in  which  a  current  is  induced  by  the  action  of  the  current 
in  the  main  wire  is  termed  the  secondary  wire. 

[The  existence  of  the  secondary  current  was  demonstrated  in  a  series 
of  experiments  by  Professor  Joseph  Henry  in  1838,  published  in  the 
jTransactions  of  the  American  Philosophical  Society,"  vol.  6,  p.  40, 
in  1839,  a  publication  apparently  unknown  to  our  author* 
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The  experiments  of  Riess  and  of  Henry  were  therefore  nearly  simul- 
taneous, as  were  the  subsequent  announcements.  The  article  men- 
tioned anticipates,  however,  much  that  is  discussed  in  the  following 
sections  of  this  report,  founded  on  later  publications  of  Hiess  and 
others.  Thus  experiments  upon  screening  effects,  upon  secondary 
conductors  at  different  distances,  and  upon  the  difference  in  magne- 
tism, were  recited.  The  latter  of  these,  in  connexion  with  the  matter 
in  §  70,  throw  additional  light  upon  the  apparently  abnormal  devel- 
opment of  magnetism.  But  the  whole  set  of  experiments,  and  the 
deductions  from  them,  were  given  as  a  sequel  to  similar  investigations 
upon  secondary  currents  with  galvanic  electricity  ;  severed  from  this 
connexion  much  of  their  value  would  be  lost,  and  to  reproduce  the 
whole,  together  with  later  researches  in  the  same  line,  would  take  up 
more  space  than  can  be  spared  in  the  present  volume  G.  C.  S.] 

Riess  proved  the  existence  of  the  secondary  current  in  the  following 
manner,  (Fog   Ann,,  XLVII,  55.) 

Fig.  §9. 

Let  A  A,  in  fig.  59,  be 8 

^  rr-~'^rx^^^^^<r^rx'^'>r<^^  copper  wire  wound  spirally 

■■».>?»<»WTnr-8)F^^  about  a  glass  tube  and  in- 

troduced into  the  conduct- 
ing circuit  of  a  battery;  A 
A  consequently  is  the  main 
wire.  A  wider  glass  tube 
is  passed  over  the  main 
wire,  and  upon  it  the  sec- 
ondary wire  B  B  is  wound, 
leaving  its  ends  hanging 
free.  The  ends  of  a  third 
spiral  C  D,  also  wound 
upon  a  glass  tube,  are  to  be  fastened  at  a  and  6. 

The  connection  at  h  being  severed,  and  the  ends  of  the  wire  sepa- 
rated a  little,  a  spark  is  seen  to  pass  at  6  when  the  battery,  with  a 
sufficiently  strong  charge,  is  discharged  through  the  main  wire. 

This  spark  is  a  proof  of  the  existence  of  the  secondary  current.  A 
passage  of  electricity  from  the  main  to  the  secondary  wire  cannot  take 
place  if  the  secondary  spiral  be  kept  at  a  sufficient  distance  from  the 
ends  of  the  glass  tube  on  which  it  is  wound. 

'  A  steel  sewing  needle  placed  in  the  glass  tube  of  the  spiral  C  D, 
which  we  will  call  the  magnetizing  spired,  will  be  magnetized  by  the 
secondary  current. 

An  electrical  air  thermometer  inserted  in  the  secondary  circuit 
indicates  heat  produced  by  the  secondary  current. 

Figure  59  represents  the  form  in  which  Riess  first  arranged  his 
experiments.  Afterwards  (Pogg.  Ann.,  L,  9)  he  gave  the  spiral  a 
more  convenient  form. 

In  a  disk  of  wood,  consisting  of  three  pieces  glued  together,  the 
diameter  of  which  depends  upon  the  size  of  the  spiral  to  be  formed, 
concentric  grooves  are  to  be  cut  and  made  into  a  spiral,  by  joining 
each  circle  with  the  following  one  by  a  curved  groove  ;  the  innermost 
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Fig.  60. 


f.g.f.l. 


circle  is  joined  to  the  second  by  the  groove  c  d,  (figure  60,)  the  second 

to  the   third  hy   e  /,  &c.     In   these 

grooves  a  copper  wire  about  half  a  line 

thick  is  so  laid  as  to  make  a  spiral. 

One  end  of  the  wire  passes  through 

the  disk  at  a,  and  along  the  under 

side  to  «.    From  a  the  wire  coils  out  to 

c,  from  c  to  d,  from  d  to  e,  /,  &c.-;  x 

y  is  the  other  end  of  the  wire  thus 

wound  in  a  flat  spiral. 

The  disk  is  covered  with  a  thin  coat 
of  pitch  before  placing  the  wire  upon 
it. 

The  wire  being  fastened  by  the  jsu- 
perposition  of  a  hot  metallic  plate,  the 
spaces  between  the  rin^s  of  wire  will 
be  filled  up  with  the  pitch ;  a  heavy  heated  plate  laid  on  the  disk  will 
make  the  spiral  perfectly  level.  This  spiral  is  now  blacked  with  coal 
and  pressed  upon  another  wooden  disk  to 
get  the  marks  for  a  second  spiral,  which 
must  correspond  with  the  first  as  nearly  as 
possible 

The  disks  are  now  fastened  to  glass  sup- 
ports, their  planes  being  vertical.  They 
are  arranged  upon  the  same  stand  opposite 
each  other,  and  so  that  they  can  be  ap-' 
proached  and  separated  at  pleasure.  This 
arrangement  is  represented  in  figure  61. 

Another  arrangement  of  the  flat  spiral, 
much  more  convenient  for  many  purposes, 
shown  to  me  by  Professor  Eisenlohr,  of  Carlsruhe,  is  represented  in 
figure  62.  One  of  the  spirals  is  fastened  on  an  upright  glass  sup- 
port in  a  horizontal  position.  The  second 
spiral  is  fastened  in  the  same  manner  on  a 
glass  rod,  which  has  no  foot ;  it  is  placed 
over  the  other,  like  the  upper,  over  the 
lower  condenser  plate. 

The  distance  between  the  spirals  can  be 
changed  by  placing  glass  plates  of  differ- 
ent thicknesses  between  them .  For  greater 
distances  pieces  of  varnished  wood  having 
any  desired  thickness  are  interposed. 

The  ends  of  the  wires  are  provided  with 
screw  clamps  z  and  y^  by  means  of  which 
the  spiral  can  be  connected  as  may  be  de- 
sired. 

Placing  y  and  z  of  the  lower  spiral  from  one  to  two  lines  apart,  and 
separating  the  two  spirals  by  a  glass  plate,  a  spark  will  be  seen  to 
pass  between  y  and  z  on  discharging  a  jar,  sufficiently  charged,  through 
the  upper  spiral.     The  spark  is  produced  by  the  secondary  current. 


Fig.  62. 
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§  57.  Magnetizing  by  the  main  current. — ^To  avoid  false  condosions 
in  regard  to  magnetizing  by  the  secondary  current, ,  magnetizing  by 
the  main  current  should  first  be  properly  investigated. 

Such  an  investigation  was  first  made  by  Savary.  Riess  repeated 
Savary's  experiments  and  obtained  similar  results.  The  following 
are  Riess'  results. — (Pog.  Ann.  XLVII,  55.) 

In  the  conducting  circuit  of  the  battery,  consisting  of  25  jars  with 
1^  square  foot  coating  each,  a  spiral  of  platinum  wire  was  placed;  26 
inches  of  this  spiral  were  wound  in  42  coils  on  a  glass  tube  3  inches 
long.     The  ends  of  the  wire  not  wound  up  were,  together,  34  inches 

long/ 

In  each  experiment  a  new  non-magnetic  English  sewing  needle, 
13.9  lines  long  and  0.19  lines  thick  in  the  middle,  was  laid  in  the 
spiral.  After  the  discharge  stroke  had  passed  through  the  spiral  the 
needle  was  magnetized.  To  test  the  strength  of  the  magnetism  it 
was  brought  to  a  certain  distance  from  a  compass  needle  two  inches 
long,  (in  what  manner  this  w€ts  done  cannot  be  easily  understood  from 
Riess'  description,)  and  the  deflection  produced  in  the  latter  observed. 

By  increasing  the  charge  of  the  battery,  not  only  the  strength  but 
the  polarity  of  the  magnetism  of  the  needle  changed,  as  the  following 
table  shows: 

Quantity,      5       10       15       20       25       2T       29       30       32       35 
Deflection,    9°  14.5       15    10.3      6.6  —  2.5—7.5  —  8.5      2.3    11.5 

It  is  seen  that  a  stronger  charge  of  the  battery  was  not  necessarily 
followed  by  a  stronger  magnetism  ;  also,  that  the  magnetism  thai 
caused  was  not  always  such  as  might  have  been  exp^ted,  according  to 
Ampere's  rule,  (namely,  that  if  we  suppose  the  figure  of  a  man  to  he 
introduced  into  the  circuit,  the  positive  current  entering  at  the  feet 
and  passing  out  at  the  head,  the  figure,  when  it  faces  the  needle,  will 
have  the  north  pole  on  its  left  hand,)  for  an  abnormal  magnetizing  of 
the  needle  took  place  in  all  the  deflections  marked  with  the  -^  sign. 

In  this  series  the  strength  of  the  magnetism  of  the  needle  at  first 
increased  with  the  magnitude  of  the  charge,  then  decreased  until  the 
direction  of  the  magnetism  was  reversed,  and  it  was  only  after  still 
more  powerful  chargeid  that  the  normal  magnetism  appeared  again. 

These  experiments  are  a  proof  that  the  direction  of  the  discharge 
current  cannot  be  deduced  from  the  polarity  of  the  needle. 

'  With  weaker  charges  the  needle  was  normally  magnetized ;  abnormal 
magnetism  appeared  with  increased  charges  in  fine  needles  only; 
coarse  needles  are  always  magnetized  normally,  although  constantly 
increased  charges  produce  in  them  an  alternate  decrease  and  increase 
of  strength  of  the  magnetism. 

§  58.  Magnetizing  by  ike  secondary  current. — This  peculiarity  in  the 
magnetism  of  steel  needles  occurs  in  like  manner  in  the  secondary 
current.  Magnetism  produced  by  a  secondary  current  will  change  in 
strength  and  direction: 

1.  By  increasing  the  charge. 

2.  By  increasing  the  surface  of  the  battery,  the  charge  remaining 
the  same.  The  greater  the  surface,  the  stronger  Riess  found  the  mag- 
netism of  the  pecdle ;  the  same  quantity  of  electricity  being  distributed 
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greater  surface,  it  has  a  less  density,  and  conseqaently  a  slower 
rge,  which  is  favorable  to  the  production  of  magnetism. 
?he  order  of  the  periods  of  decrease  and  increase,  as  well  as  that 
reversal  of  the  magnetism,  will  be  changed  by  an  alteration  in 
ondary  circuit,  such  as  introducing  wires  of  constantly  increasing 

le  secondary  circuit  remains  metallic  as  before,  but  interrupted  at 
ice,  so  that  the  current  has  to  pass  with  a  spark,  a  very  remark- 
ifluence  is  observed  on  the  magnetic  effect;  often  the  magnetism 
his  way  increased  very  greatly,  sometimes  it  is  weakened,  and 
it  is  changed  in  direction.  The  strongest  magnetization  by  the 
ary  current,  amounting  nearly  to  saturation  of  the  needle,  has 
btained  in  this  manner. 

L  continued  change  in  the  strength,  as  well  as  a  change  in  the 
on  of  the  magnetism  produced  by  the  secondary  spiral,  takee 
vhen,  ceteris  paribus^  the  length  of  the  conducting  circuit  of  the 
ipiral  is  continually  increased. 

apparatus  shown  in  figure  62  may  be  very  conveniently  used 
e  experiments.  The  lower  spiral  tnay  be  taken  for  the  secondary 
,  and  the  magnetizing  coil  may  be  introduced  between  x  and  y 
3wing  its  ends  in  the  clamps. 

.  Production  of  heat  by  the  secondary  current, — It  has  already 
lentioned  that  the  secondary  current  produces  thermal  phenom- 
iess  has  also  investigated  thoroughly  the  laws  of  the  development 
t  by  the  lateral  current. — (Pog.  Ann.,  XL VII,  66.) 
he  conducting  circuit  of  the  secondary  spiral,  a  magnetic  spiral 
1  electrical  air  thermometer  were  introduced.  The  following 
ontains  the  thermal  and  magnetic  effects  which  the  secondary 
t  produces  when  the  surface  and  charge  of  the  battery  are 
{d.     S  and  q  have  the  same  signification  as  before. 


' 

HeatiDg. 

s. 

c. 

Mftgnetigm. 

Observed. 

Ck)inpated. 

6 

16 

8.S 

3.4 

20 

6.2 

6.0 

26 

9.0 

9.4 

30 

12.0 

13.6 

o 

10 

20 

3.4 

3.0 

0.6 

30 

7.0 

6.8 

1.5 

15 

SO 

4. 

4.5 

1.6 

20 

30 

3.6 

3.4 

4.0 

26 

SO 

2.6 

2.7 

2.3 

40 

4.4 

i.8 

—  0.6 

6 

20O 

6.2 

8.8 

26© 

8.3 

2.0 

30© 

9.8 

—3.6 

22  8 


S38  BEGENT  PROaRESS  IN  PHT6ICS. 

In  the  last  colnmii  the  deflections  of  the  compass  needle  produced  by 
the  magnetized  needle  are  indicated  as  explained  above.  Where  no 
deviation  is  indicated  the  magnetism  was  not  perceptible. 

As  far  as  the  last  three  observations,  indicated  by  *^  the  obserred 
temperatures  harmonize  vary  well  with  the  formula 

8     • 

From  all  the  observations  (the  tables  given  by  Biess  contain  a  few 
more)  the  mean  result  for  a  was  0.076  ;  the  temperatures  computed 
with  this  co^efficient  in  the  above  formula  accord  perfectly  well  with 
the  observed  values.  Hence  the  formula  holds  good  for  the  tempera- 
tures produced  by  the  secondary  current. 

In  the  observations  indicated  by  "*"  the  secondary  circuit  was  inter- 
rupted, so  that  the  current  had  to  pass  with  a  spark.  This  has  a 
very  important  influence  (above  mentioned)  upon  the  magnetization. 
It  is  shown  here,  while  the  heating  power  is  scarcely  affected — it  being 
a  little  diminished. 

When  a  German  silver  wire,  78  lines  long  and  half  a  line  thick,  wu 
inserted  in  the  main  circuit  the  heating  was  less  ;  the  coefficient  a, 
which  was  found  above  equal  to  0.075,  was  now  0.028, 

As  may  be  readily  conceived,  the  quantity  of  electricity  in  tbe 
secondary  current  is  greater  in  proportion  as  the  portion  of  the  main 
spiral  acting  upon  the  lateral  spiral  is  greater,  other  circumstanceB 
being  equal.  In  order  to  determine  the  amount  of  increase  of  Ae 
secondary  current  thus  produced,  the  secondary  coil  B  B,  (fig.  69,) 
closed  by  the  platinum  wire  of  the  thermometer,  was  slipped  over  the 
straight  prolongation  of  A  A,  and  the  temperature  noted  which  was 
produced  in  the  secondary  wire  by  the  discharge  of  g  =  20  in  «  =  5. 
Then,  in  successive  experiments,  a  diflTerent  number  of  coils  of  the 
main  spiral  was  brought  under  the  secondary  spiral,  and  the  same 
quantity  of  electricity  discharged  in  the  same  manner.  These  experi- 
ments gave  the  following  resmts : 


Length  of  straight 

No.  of  coils. 

Heating  fai  the  lateral 

wire. 

wire. 

Xm«f. 

134 

0 

1.85 

lOS 

24 

4.9 

63.4 

58 

7.6 

24.  S 

82 

11.6 

0 

101 

14.0 

The  numbers  of  the  last  column  are  the  mean  of  two  series  of  eX' 
periments,  giving  nearly  the  same  results. 

Since  we  know  what  elevation  of  temperature  (1.85)  is  produced  in 
the  secondary  wire  by  the  action  of  a  straight  piece  of  the  main  wire 
134  lines  long,  we  can  cbmpute  the  heat  produced  by  the  action  of  ft 
straight  piece  of  the  main  wire  102,  634,  &c.,  lines  long,  and  tiiiu 
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we  are  able  to  determine  how  much  heat  is  produced  by  the  action  of 
24,  53,  82,  101  coils  of  the  main  wire.     This  gives — 

With  24  coils. 3.5 

53    '' 6.r 

82     **    11.2 

101     " 14.0 

Thus  the  heat  produced  is  very  nearly  proportional  to  the  number 
of  acting  coils  oi  the  main  wire  ;  hence  it  follows  that  the  quanr- 
iiiy  of  dectricUy  generated  by  the  conducting  circuit  of  the  battery  in  a 
secondary  wire  ia  proportional  to  the  length  of  the  acting  part  of  the 
circuit  ioirCj  other  drcumstancea  beinff  e^uoJ. 

If  over  the  same  main  spiral  A  A  the  same  lateral  spiral  be  wound, 
first  with  its  coils  parallel  to  those  of  the  main  spiral,  and  then  with 
more  open  coils,  so  that  the  main  spiral  acts  always  in  the  direction 
of  its  entire  length,  but  at  first  upon  a  long  part  of  the  lateral  wire 
running  parallel  with  it,  and  then  on  a  shorter  and  more  open  part ; 
in  the  latter  case  the  action  evidently  is  as  much  less  as  the  direction 
of  the  coils  in  the  spirals  differs,  or  the  closer  the  lateral  spiral  is  in 
comparison  with  the  main  spiral. 

All  the  coils  used  for  these  experiments  were  wound  to  the  right. 
It  is  not  a  matter  of  indifference,  as  far  as  regards  the  strength  of  the 
secondary  current,  whether  the  lateral  spiral  is  wound  in  the  same  or 
the  opposite  direction  to  that  of  the  main  spiral.  Upon  a  main  spiral 
wound  to  the  right,  eight  inches  of  copper  wire  were  wound  first  to 
the  right,  then  to  the  left,  with  the  result : 

HeaL 

Secoi^dary  spiral  to  the  right 15.4 

"  ''    to  the  left 2.7 

§  60.  Action  of  the  main  wire  on  different  secondary  wires. — A  piece , 
(a  &,)  26  inches  long,  of  the  same  wire  which  formed  the  main  wire 
was  stretched  out  straight ;  parallel  with  it  a  piece  (c  d)  of  the  lateral 
wire  was  stretched.  The  whole  secondary  circuit,  in  which  the  elec- 
trical thermometer  was  inserted,  consisted  of  copper  and  iron  wire. 
The  piece  cd  oi  the  secondary  circuit,  lying  opposite  a  fc,  being  a 
part  of  the  iron  or  of  the  copper  wire  which  forms  the  lateral  circuit, 
with  equal  charges  of  the  battery  the  temperature  of  the  thermometer 
is  the  same,  provided  the  iron  and  copper  wire  have  the  same  diameter 
and  the  space  between  a  b  and  c  diR  the  same. 

Therefore,  if  the  resistance  to  conduction  of  the  whole  secondary 
circuit  remains  unchanged,  it  is  perfectly  indifferent  for  the  strength 
of  the  secondary  current  whether  a  better  or  worse  conducting  piece 
of  wire  is  exposed  to  the  action  of  the  n>ain  wire. 

It  is  impossible  for  me  to  understand  clearly  the  arrangement  of  the 
experiments  relating  to  this  matter  from  the  description  given. — 
(Pog.  Ann.,  L,  3.) 

§  61.  Decrease  of  the  secondary  current  in  proportion  to  the  distance 
from  the  main  wire. — To  find  how  the  action  on  the  secondary  wire 
decreases  with  the  distance  from  the  main  wire,  the  piece  running 
parallel  must  have  a  great  length,  because  otherwise,  at  tolerably 
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great  distances,  the  heating  of  the  lateral  wire  will  be  too  little  to  be 
observed. 

Riess  stretched  two  copper  wires  10  feet  6  inches  long  parallel  to 
each  other,  (Pog.  Ann.,  L,  7.)  One  of  them  was  connected  by  means 
of  copper  wires  6  feet  long  with  the  circuit  of  the  battery ;  the  ends 
of  the  other  were  connected  by  similar  wired  with  the  platinum  wire 
of  the  thermometer.  By  changing  the  distance  between  the  axes  of 
the  parallel  wires  the  thermometer  showed  that  the  current  generaitd 
by  the  straight  part  of  the  vonduding  circuit  of  the  battery  in  the  paral- 
lel wire  decreases  in  the  proportion  in  which  the  distance  of  the  axis  af 
the  wires  increases,  provided  the  distance  of  the  wires  at  the  start  is 
not  too  small ;  for  if  the  wires  approach  within  a  certain  limit  the 
heat  produced  increases  in  a  less  proportion  than  the  distances 
decrease. 

To  obtain  somewhat  elevated  temperatures  by  the  secondary  cur- 
rent, wires  of  great  length  must  be  used,  and  the  management  of 
these  is  very  troublesome  when  they  have  to  be  stretched  straight. 
Hence,  when  only  the  generation  of  an  intense  secondary  current  is 
desired,  it  is  greatly  preferable  to  wind  the  wires  in  a  flat  spiral,  as 
already  described,  (144.) 

The  current  which  is  excited  by  the  main  spiral  in  the  secondary,  is 
weaker  the  further  the  spirals  are  apart ;  but  it  is  easily  seen  that  be- 
tween the  strength  of  the  current  and  the  distance  between  the  spirals 
there  cannot  be  a  simple  proportion,  for  any  one  part  of  the  circuit  of 
the  main  spiral  excites  a  current,  not  only  in  the  curved  part  lying 
nearest  to  it  and  on  the  same  side,  but  also  in  the  more  remote'part  of 
the  curve,  on  the  opposite  side;  the  latter  is  indeed  weaker,  but  it  acts 
against  the  former  and  diminishes  its  effect.  But  the  proportion  of 
the  two  opposite  currents  evidently  changes  when  the  distance  of  the 
spirals  is  changed.  If  the  starting  point  is  from  very  small  distances 
of  the  two  spirals  the  strength  of  the  secondary  current  at  first  increases 
more  slowly,  but  at  a  greater  distance  far  more  rapidly  than  the  in- 
crease of  the  distance  of  the  spirals. 

§  62.  Action  of  adjoining  dosed  conductors  on  the  generation  of  the 
secondary  current. — Riess  extended  on  the  floor  of  a  room  three  copper 
wire8,0.55  line  thick  and  10  ft.  6  in.  long,  parallel  to  each  other, 
(Pog  Ann.,  L,  12,)  these  wires  being  denoted  respectively  by  A,  B, 
and  C.  The  axial  distance  between  A  and  B  was  4.45  lines,  that  of 
Band  0  2.35  lines. 

The  wire  A  was  inserted  in  the  conducting  circuit  of  a  battery ;  from 
the  ends  of  the  wire  0  copper  wires  six  feet  long  led  to  the  thermom- 
eter, and  consequently  the  secondary  wire  C  included  the  thermometer 
in  its  circuit.  When  B  was  removed  the  unit  of  charge  gave  a  tem- 
perature indication  of  0.135 ;  B  being  restored  to  its  place  nearly  the 
same  temperature  was  indicated  ;  but  when  the  ends  of  B  were  joined 
by  a  copper  wire  14  feet  long  only  0.094  was  the  temperature  indi- 
cated.    Hence  it  follows  that — 

The  current  generated  in  a  secondary  wire  by  the  conducting  wire 
of  a  battery  remains  unchanged  when  a  wire  with  free  ends  lies  betwt^ 
the  two  wires ;  but  the  current  is  diminished  if  the  intermediate  wire  is 
dosed  upon  itsdf 
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It  is  not  essential  that  the  wire  B  should  lie  between  A  and  C  in 
order  to  weaken  the  current  in  C,  which  is  generated  by  the  discharge 
current  traversing  A.  B  may  lie  beyond  C  or  beyond  A  ;  the  lateral 
current  excited  in  C  by  the  main  current  of  A  will  be  always  weaker 
when  B  is  closed,  or  when  a  secondary  current  exists  in  B,  than  when 
this  is  not  the  case.  Hence,  the  main  wire  of  a  battery  having  generated 
electrical  currents  in  two  secondary  wires  near  each  otlier^  each  of  the  two 
secondary  currents  is  weaker  them  it  would  have  been  were  the  other  not 
present. 

Two  flat  spirals,  six  inches  in  diameter,  each  formed  of  copper  wire 
13  feet  long  and  0.65  lines  thick,  were  placed  10  lines  apart.  The 
thermometer  of  the  secondary  spiral  indicated  a  considerable  heat  (42 
division  of  the  scale)  when  the  quantity  of  electricity  (20)  accumulated 
in  four  jars  was  discharged  through  the  main  spiral.  But  when, 
under  otherwise  equal  circumstances,  the  same  quantity  of  electricity 
was  discharged,  while  a  copper  disk  6  inches  10  lines  in  diameter  and 
0.33  lines  thick  was  interposed  between  the  spirals^  the  thermometer 
of  the  secondary  spiral  showed  no  sensible  heat. 

This  remarkable  effect  of  the  copper  plate  evidently  depends  upon 
the  good  conduction  which  it  offers  to  the  current. 

The  interposed  plate  should  be  a  poor  conductor  to  allow  a  sensible 
heat, to  be  developed  in  the  secondary  spiral.  In  proportion  as  the 
capacity  for  conduction  in  the  interposed  plate  decreases  the  current 
in  the  secondary  spiral  increases. 

Interposing  plates  were  used  successively  as  follows :  1.  A  sheet  of 
tinfoil  0.01  line  thick.  2.  Qne  of  0.0168  line  thick.  3.  Both  to- 
gether. 4.  A  sheet  of  imitation  silver  paper.  These  sheets  were 
clamped  between  glass  plates  and  placed  one  line  distant  from  the  main 
spiral.  When  the  two  spirals  were  two  and  a  half  lines  apar^  the  fol- 
lowing temperatures  were  obtained  in  the  secondary  spiral  for  the  unit 
of  charge : 

Without  interposed  plate 0.56 

Interposed  plate  of  imitation  silver  paper 0.57 

*'  "         thin  tin  foil 0.087 

"  *'         thick     '' 0.056 

"  ''         both  sheets  tin  foil 0.034 

Comparing  the  last  three  indications  with  the  corresponding  thick- 
nesses of  the  interposed  sheets  of  tin  foil,  we  find  that  the  strength  of 
the  current  in  the  secondary  wire  is  inversely  proportional  to  the  thicks 
ness  of  the  interposed  metallic  plate. 

The  same  result  was  obtained  by  repeating  the  experiments  in  the 
same  manner  but  at  greater  distances. 

§  63.  Action  of  interposed  insulating  plates  upon  the  fomuxtion  of  the 
secondary  current. — Faraday  has  ascribed  a  specific  inductive  capacity 
to  the  different  insulators  in  relation  to  statical  electricity,  so  that 
through  a  glass  or  shellac  plate  induction  should  be  much  stronger 
than  through  air. 

The  origin  of  the  secondary  current  can  only  be  satisfactorily  ex- 
plained by  the  generation  of  electricity  by  induction  ;  and,  in  his  view, 
we  should  expect  currents  of  different  strengths,  if  plates  of  dlffereat 


S42  BECENT  PROGRESS   IK  PHYSICS. 

insnlatiog  substanceisl  were  interposed  between  the  main  and  secondary 


If  solid  insulators  possess  a  greater  specific  indnctive  capacity  than 
air  a  well  marked  distinction  should  be  made  by  means  of  the  secondary 
current  between  solid  conductors  and  insulators  of  electricity.  Thus, 
while  conductors,  used  as  interposed  plates,  diminish  the  secondary 
current  obtained  through  the  medium  of  the  air,  insulators,  applied 
as  interposed  plates,  should  increase  the  current. 

In  spite  of  careful  investigation  Biess  was  unable  to  find  such  an 
increase  of  the  secondary  current  by  the  interposition  of  insulating 
plates,  subh  as  glass,  shellac,  &c.  The  use  of  these  plates  changes  in  no 
respect  the  force  of  the  secondary  current,  which  was  found  just  as 
great  as  though  air  only  had  been  between  the  spirals. — (Pog.  Ann., 
L,  18.) 

§  64.  Action  of  (he  oonducting  wire  of  a  bcUteryupon  itself. — We  have 
seen  that  no  electrical  current  can  be  generated  by  induction  in  a  wire 
with  free  ends.  The  conducting  wire  of  an  electrical  battery  is  such 
a  wire,  but  since  its  free  ends  pass  into  broad  metallic  surfaces, 
allowing  the  accumulation  of  opposite  electricities,  it  is  necessary  to 
examine  experimentally  whether  one  part  of  the  wire  may  not  have 
an  inductive  action  on  another  part. 

Biess  sought  to  solve  this  question  in  the  following  manner: 
(Pog.  Ann.,  L,  19.) 

The  two  spirals,  one  of  which  had  served  hitherto  as  the  main,  the 
other  as  the  secondary  spiral,  were  placed  at  a  short  distance  apart, 
and  joined  so  as  to  form  a  single  conducting  wire,  so  that,  on  l^ing 
introduced  into  the  circuit  of  the  battery,  the  discharge  current  had  to 
pass  through  both. 

In  one  case  the  outer  end  of  one  of  the  spirals  was  united  with  the  cen- 
tral end  of  the  other  in  such  a  wav  that  when  the  discharge  current  in 
the  one  spiral  passed  from  the  middle  to  the  outside,  it  had  to  pass  from 
the  middle  to  the  outside  in  the  other  also ;  and,  consequently,  the 
discharge  traversed  the  two  spirals  in  the  same  direction. 

The  outer  end  of  one  spiral  was  then  joined  to  the  outer  end  of  the 
other,  so  that  the  current  which  traversed  the  one  from  the  middle 
to  the  outside  went  from  the  outside  to  the  middle  in  the  other ;  the 
discharge  thus  traversing  the  two  spirals  in  opposite  directions. 

Now,  if  one  part  of  the  conducting  circuit  can  act  upon  another, 
each  spiral  in  the  first  case  must  cause  in  the  other  a  current  in  the 
same  direction  as  the  main  current,  but  in  the  last  mode  of  connecting 
the  spirals  a  current  opposed  to  the  main  current ;  and  hence,  in  the 
last  case  the  force  of  the  current,  cceteris  paribus^  should  be  weaker 
than  in  the  first. 

The  thermometer  being  introduced  into  the  circuit  along  with  the 
combined  spirals,  it  indicated,  under  like  circumstances,  perfectly 
equal  temperature,  in  whichever  manner  the  spirals  were  united  ;  hence 
it  follows,  that  in  the  discharge^of  a  battery  no  part  of  the  conducting 
wire  acta  inductively  upon  another  part, 

§  65.  Retardation  of  the  electrical  discharge  by  conductors  near  iht 
conducting  wire  of  a  battery, — Biess  introduced  into  the  conducting 
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circuit  of  a  battery  (Pog.  Ann.,  XLIX,  393)  a  copper  wire  13  feet  long 
and  0.65  line  thick,  which  was  coiled  in  a  flat  spiral  on  a  wooden  disk 
six  inches  in  diameter,  covered  with  pitch  and  supported  by  a  glass 
leg,  as  represented  by  fig.  61.  A  series  of  experiments,  made  with 
the  circuit  thus  arranged,  gave — 

h  =  0.43  ^ 

8  • 

A  copper  plate  6  inches  10  lines  in  diameter  and  0.33  line  thick 
was  placed  parallel  to  the  main  spiral,  at  a  distance  of  2^  lines.  It 
gave — 

A  =  0.41-^ 

Then  a  secondary  spiral  exactly  like  the  main  spiral  was  placed 
parallel  to  it,  the  ends  oeing  in  perfect  metallic  contact.  This  arrange- 
ment gave —  ' 

h  =  0.42  -^ 

Hence,  neither  the  copper  disk  nor  the  secondary  spiral  had  a  sensi- 
ble influence  on  the  temperature  of  the  conducting  circuit.  Instead 
of  the  perfect  metallic  closure,  a  less  perfect  closure  of  the  secondary 
spiral  was  made  ;  that  is,  the  ends  of  the  copper  wire  were  connected 
by  a  platinum  wire  138  lines  long  and  0.023  in.  radius.  The  secondary 
spiral  thus  closed  being  placed  6  lin^s  distant  from  the  main  spiral 
the  result  was — 

A  =  0.32-^; 

8 

when  placed  at  the  distance  of  only  2\  lines>from  the  main  spiral  the 
result  was — 

A  1=  0^27  A 

8 

The  secondary  spiral,  closed  by  a  German  silver  wire  460  lines 
long  and  one-twelfth  line  diameter,  and  placed  2\  lines  from  the  main 
spirnl,  gave — 

A  =  0.17-^, 

8 

The  secondary  spiral,  closed  by  a  glass  tube  filled  with  water  9 
inches  long,  gave — 

A  —  0.39  A 

8 

We  will  now  subject  these  results  to  a  somewhat  closer  examination. 
The  current  in  the  conducting  circuit,  as  seen  above,  generates  a 


348 


BECENT  PBOa^ESS  IN  PHTSiqS. 


Fig.  67. 


Each  of  these  figures  is  o^mposed  of  the  two  elementary  formi 
which  Lichtenberg  has  distinguished  as  positive  and  negative,  and 
for  this  reason  the  direction  of  the  secondary  current  cannot  be  de- 
duced from  these  figures. 

In  the  following  experiments  the  ends  of  the  secondary  spiral  were 
lengthened  by  copper  wires,  aud  a  part  of  one  formed  a  short,  dose 
coil,  wound  to  the  right.  In  fig.  67  let  x  and  y  indicate  the  ends  of 
the  secondary  spiral  to  which  the  above-mentioned  wires  are  attached. 
To  magnetize  a  steel  needle  the  ends  a  and  ^  were 
put  in  contact,  and  the  needle  was  placed  in  the  coil, 
with  its  point  toward  m.  To  obtain  the  figures  on 
the  resin  it  was  introduced  between  a  and  ^.  The 
results  contained  in  the  following  table  were  obtained 
with  the  small  main  and  secondary  spirals,  consisting 
of  13  feet  of  copper  wire,  already  mentioned. 

In  the  main  spiral  the  discharge  ^current  passed  in 
the  direction  indicated  by  the  arrow.     The  following 
table  shows  the  polarity  indicated  by  the  needle  when 
it  lay  in  the  coil  pointing  towards  m. 
A  glass  plate  was  interposed  between  the  two.  spirals. 


Distance  of 
spiialB. 

Main  wire. 

Quantity  of 
electricity. 

Polarity 
atm. 

Lme. 

5 
10 
10 
30 
30 
30 
30 

so 

N. 

N. 

25 

Lengthened 

Lengthened  ...... 

S. 

N. 
S: 
N. 

25 
39. 6 

Lengthened  

'       8. 
S. 

It  is  seen  that  for  the  same  direction  of  the  main  current  the  mag- 
netism of  the  needle  varies  with  the  other  circumstances,  whence  a 
difference  in  the  directions  of  the  secondary  current  might  be  deduced; 
but  the  resin  plate  being  interposed  between  a  and  fiy.  and  the  battery 
discharged  through  the  main  spiral  under  all  the  circumstances  given 
in  the  table,  fig.  65  was  constantly  foriped  on  the  side  of  the  resin 
plate  turned  toward  the  end  of  the  wire  ^ — a  proof  that  the  direction 
of  the  secondary  current  remained  the  same^  though  the  magnetism 
of  the  needle  was  reversed. 

Biess  used  for  producing  the  figure  a  small  glass  or  copper  plate, 
both  sides  having  been  covered  with  a  thin  coating  of  pitch  or  resin. 

A  surface  of  resin  bnce  used  must  be  heated  over  the  flame  of  a 
spirit  lamp  to  melting  before  it  can  be  employed  again. 

The  direction  of  the  secondary  current,  which,  as  already  remarked, 
could  not  be  directly  determined  from  the  figures  of  the  resin  plate, 
was  ascertained  in  the  following  way :  Two  three-inch  condensers 
were  separated  by  u  thin  plate  oi  mica  ;  the  lower  one  touched  the 
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end  of  the  wire  a  ;  the  upper  was  so  near  the  end  )9  that,  in  dis- 
charging the  hattery,  a  small  hluish  spark  paftsed.  After  discharging 
through  the  main  sf^iral  the  upper  plate  wasr  removed  and  tested  hy 
the  electrometer.  For  a  positive  charge  of  the  battery  the  condenser 
plate,  which  touched  the  end  )9,  was  found  electro-negative.  The 
rayed  figure  (fig.  65)  is,  therefore,  always  produced  by  the  end  charged 
with  negative  electricity  ;  and,  consequently,  the  secondary  currefU  has 
always  the  same  direction  as  the  main  current. 

The  experiment  made  by  Riess  for  ascertaing  the  direction  of  the 
lateral  current  by  the  decomposition  of  iodide  ot  potassium  failed,  as 
he  did  not  succeed  in  producing  the  decomposition  by  the  secondary 
current.— (Pog.  Ann.,  XL VII,  74.) 

§  67.  Deflection  of  the  magnetic  needle  by  frictional  electricity, ---'The 
coils  of  a  multiplier,  used  for  producing  a  deflection  of  the  magnetic 
needle  by  a  current  of  frictional  electricity,  must  be  very  well  insulated. 
Riess  has  constructed  such  a  multiplier  (Pog.  Ann.,  XL,  348)  of  a 
copper  wire  105  feet  long  and  one-sixtJi  line  in  diameter,  which^ 
covered  with  three  coats  of  silk  and  in  260  coils,  formed  5  layers  on 
being  wound  upon  a  suitable  frame.  Before  winding  a  length  of  the 
wire  it  was  twice  covered  with  shellac  varnish,  and  the  wrapping 
put  on  before  the  varnish  was  perfectly  dry.  Each  layer  was  again 
varnished  after  wrapping. 

The  cylindrical  astatic  needles  belonging  to  this  coil  were  22.6  lines 
long,  0.4  line  in  diameter,  and  5  lines  apart.  The  combined  needles 
made  one  oscillation  in  6.6  seconds. 

One  of  the  wire  ends  of  such  a  multiplier  being  placed  in  conducting 
connexion  with  the  conductor,  the  other  with  the  cushion  of  the  elec- 
trical machine,  a  deflection  of  10  to  20  degrees  could  be  maintained 
by  turning. 

When  it  is  desired  to  deflect  the  needle  by  the  discharge  current  of 
the  electrical  battery  the  discharge  of  course  must  be  retarded  by  the 
insertion  of  bad  conductors,  such  as  moist  strings,  glass  tubes  filled 
with  water,  &c. 

The  latest  experiments  made  by  Riess  on  this  point  (Pog.  Ann., 
XLVII,  535)  gave  results  showing  that  the  deflection  of  a  magnetic 
needle  by  the  wire  which  slowly  discharges  an  electrical  battery  is 
indefpendent  of  the  surface  of  the  battery ,  provided  a  perfect  discharge 
of  the  bat-tery  takes  place.  It  is  therefore  immaterial  to  the  deflec- 
tion of  the  needle  whether  the  same  quantity  of  electricity  is  distri- 
buted over  one  or  over  several  jars. 

Faraday  had  attempted  {Experimental  ResearcheSy  363,  Pog.  Ann., 
29)  to  compare  the  discharge  current  of  the  electrical  battery  with 
that  of  a  voltaic  current.  After  obtaining  a  given  deflection  of  the 
magnetic  needle  by  discharging  a  battery  he  constructed  a  voltaic 
pair,  which,  acting  3|  seconds,  produced  the  same  deflection  as  the  dis- 
charge of  the  battery  ;  and  he  concluded  that  the  quantity  of  electricity 
yielded  by  the  pair  was  equal  to  that  accumulated  in  the  battery. 

Riess  justly  remarks,  that  this  conclusion  \^  not  well  founded,  be- 
cause the  instantaneous  action  of  the  discharge  current  of  the  battery 
on  the  needle  is  essentially  difierent  from  that  of  a  galvanic  current. 
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I  have  reported  Biesfl'  researches  without  interi;upting  the  course  of 
the  narration  hy  spofiJcing  of  what  has  heen  done  by  others  on  the  same 
Bulgect.     Let  us  now  torn  to  these  labors. 

^  68.  KnochenJiaii^*8  re8earche$  on  the  curreni. — In  a  second  aitide, 
with  the  title  ^^  ExperimewU  on  Lateni  Electricity^"  (Versuche  4ber 
die  gtimndenej  Elektricitdty  Pog;  Ann.  j  LYIII,  391 ,)  Knochenhauer  pre- 
sents the  law  according  to  which  the  force  of  the  secondary  current 
decreases  when  the  distance  from  the  main  wire  increases. 

Biess  has  shown,  as  already  mentioned,  ^61,  that  the  force  of  the 
secondary  current  decreases  in  the  same  proportion  in  which  the  axial 
distance  of  the  secondary  wire  from  that  of  the  main  wire  increases. 

Knochenhauer  thinks  this  law  is  "  evidently  insufficient." 

Starting,  apparently,  from  the  idea  that  the  lateral  current  is  a  phe- 
nomenon of  induction,  Knochenhauer  attempts  to  apply  here  his  law.* 

That  a  law  stating  the  relation  between  action  and- distance,  adapted 
to  the  case  of  spherical  bodies  only,  in  which  all  action  can  be  consid- 
ered as  starting  from  a  single  point,  cannot  hold  good  for  wires  rnn- 
ning  parallel  to  each  other  does  not  stop  Herr  Knochenhauer.  His 
law  has  such  an  astonishing  elasticity  that,  by  barely  changing  the  co- 
efficient, it  serves  for  the  secondary  current.  In  his  opinion  there  sub- 
sists between  the  force  of  the  secondary  current  (measured  by  the  air 
^thermometer)  and  the  distance  of  the  wire  the  relation 

0=  AaVr- 

in  which  0  denotes  the  temperature  of  the  thermometer  in  the  second- 
ary wire,  and  n  the  distance  of  the  secondary  from  the  main  wire. 

This  n,  however,  is  not  the  axial  distance,  but  the  distance  of  the 
wire  in  the  clear,  in  which  he  assumes  three  lines  as  unity ;  hence 
the  magnitude  of  n  has  first  to.  be  computed  from  the  axial  distance 
a  given  by  Biess. 

He  first  compares  his  formula  with  the  results  found  by  Biess.  A 
series  of  these  observations  he  arranged  in  the  following  table,  with 
the  values  computed  by  hia  formula : 


d. 

e  obeenred. 

i— 

e  computed. 

Difl^renoe. 

Lma. 

171 

0. 216 

0.  219 

+  0.  003 

6.78 

0.146 

0. 143 

—  0.  002 

11.24 

0.119 

0.104 

—  0.  016 

16. 01 

0.081 

0,079 

—  0.002 

19.61 

0.066 

0.066 

0.000 

23.87 

0.  054 

0.^55 

+  0.001 

In  fact  the  values  observed  and  those  computed  by  the  above  form- 
ula correspond  sufficiently  well  by  making  A  =  0.401,  a=  0.489. 
Indeed^  the  formula  answers  for  very  short  distances,  for  which  the 
law  of  Biess,  on  evident  grounds,  is  no  longer  applicable. 

But  does  this  accordance  of  Knochenhauer 's  formula  with  the  observs- 


*See  Beport  of  1866. 
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tions  prove  its  correctness?  Certainly  not.  When  there  are  two 
constants  at  oar  disposal  it  is  easy  to  invent  a  whole  mass  of  formulas 
which  would  serve  just  as  well ;  that  is,  they  will  accord  with  the  few 
numbers  observed  within  narrow  limits,  quite  as  closely  as  the  limits 
are  narrow.     As  a  proof  I  propose 

*  =  A  -f  ftlog.  D ; 

the  first  best  arbitrary  formula  that  occurs  to  me.  In  this  formula  let 
0  denote  the  temperature  of  the  secondary  wire,  D  the  axial  distance 
of  the  wires.  Making  A  ==;  0.276,  and  ft  =  0.16,  this  formula  will 
a^ree  with  Biess'  observations  as  well  as  that  of  Knochenhauer ;  as  the 
following  table  shows,  in  which  the  third  vertical  column  contains 
the  values  computed  by  the  above  formula: 


d. 

e  obflerved. 

e  oompuied. 

Difference. 

Lata. 

2.71 

0.21ff 

0.  207 

—  0.003 

6.78 

0. 146      . 

0. 143 

—  0.  002 

11.24 

0. 119 

0.107 

—  0.012 

16.  01 

0.  081 

6.084 

+  0.003   - 

19. 61        , 

0.066 

0;069 

+  0.  003 

23.87 

0.  054 

0. 066 

—  0.  002 

Id  spite  of  this  harmony  between  observation  and  computation,  this 
formula  expresses  just  as  little  as  Knochenhauer's,  the  law  according 
to  which  the  force  of  the  secondary  current  decreases  with  the  distance 
from  the  main  wire. 

Knochenhauer  has  himself  made  a  series  of  experiments  to  confirm 
his  formula,  and  by  which  he  would  show  that  the  magnitude  of  a 
depends  upon  the  conducting  capacity  of  the  main  circuit,  of  the  sec- 
ondary circuit,  &c.  The  description  of  the  modus^  operandi  of  the 
experiments,  how  the  wires  were  extended,  &c.,  is  exceedingly  obscure, 
and  since,  I  think,  I  have  proved  the  inaccuracy  of  his  formula^  a 
further  account  of  these  experiments  is  unnecessary". 

This  memoir  forms  the  introduction  to  further  researches,  which 
jelate  to  the  secondary  current  and  currents  in  branched  cirduits. 
The  following  are  the  titles- of  the  memoir  on  these  subjects: 

On  the  lateral  current  in  divided  conducting  wires  of  the  battery. — 
(Pog.  Ann,..LX— LXX,  235.) 

On  the  electrical  current  in  divided  conducting  wires  of  the  battery. 
(Pog.  Ann.,  LXI,  55.) 

On  the  diminution  of  the  main  current  with  divided  conducting 
wires  of  the  battery,— (Pog.  Ann.,  LXII,  353.) 

On  the  relation  of  the  formulas  which  determine  the  development 
of  heat  by  the  electrical  and  the  galvanic  current. — (Pog.  Ann,  LXII, 
207.) 

Experiments  on  the  electrical  isecondary  current. — (Pog.  Ann., 
LXIV,  64,  and  Poff.  Ann,.,  LXVI,  235.) 

Determination  of  the  compensating  length  of  wire  without  the  air 
thermometer.— (Pog.  Ann.,  LXVII,  327.) 
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Solution  of  the  problems  recently  proposed  on  branched  galvanic 
currents,  for  the  discharge  current  of  the  electrical  battery. — (Pog. 
Ann.,LXVIII,  136.) 

On  the  ratio  of  tension  in  the  discharge  current  of  the  electrical 
battery.— (Pog.  Ann.,  LXIX,  11.) 

On  the  comparison  of  the  electrical  formula  with  the  galvanic.^ 
(Pog.  Ann.,  LXIX,  421.) 

The  experiments  mentioned  in  these  memoirs  are  very  badly  de- 
scribed; the  discussions  inflated,  confused,  and  full  of  difficult  formulas, 
which  do  not  lead  to  simple,  clear,  and  well  founded  results. 

Since  the  design  of  this  report  is  to  present  to  the  reader  the  pro- 

{^ress  of  physics,  and  not  to  weary  him  with  criticisms  on  fruitless 
abors,  I  need  say  no  more  of  Knochenhauer's  memoir  on  the  lateral 
current  and  kindred  subjects.  The  criticism  on  the  abovementioned 
paper  suffices  to  justify  me  in  this  respect. 

§  69.  Charging  current  of  the  declrical  hcUiery. — In  Fig.  68  let  a 
and  b  denote  two  electrical  batteries,  both  of  which  are  insulated 
The  exterior  coatings  of  both  batteries  being  in  metallic  connexion, 
suppoBe  a  to  be  charged  and  b  to  remain  uncharged. 

Fi«.  68.  Now.,  if  any  suitable  discharger, 

fitted  to  the  knob  of  the  jar  6,  ap- 
proaches the  knob  of  the  charged 
jar,  a  spark  passes,  the  jar  a  be- 
comes partially  discharged,  a  part 
of  the  (e.  g.)  positive  electricity, 
which  was  accumulated  on  the  in- 
ner coating  of  a,  passes  with  a 
spark  to  the  inner  coating  of  6, 
while  a  corresponding  quantity  of 
negative  electricity  passes  without 
a  spark,  by  the  conducting  connexion  of  the  outer  coatings,  from  a 

tp6. 

In  this  manner  a  is  partly  discharged  end  b  charged  ;  the  charge 
of  b  is  not  gradual,  as  in  ordinary  charging  of  jarq,  but  very  rapid. 
Dove  terms  the  current  whiqh,  passing  from  the  outer  coating  of  a 
to  that  of  by  charges  the  latter  battery,  the  charging  current,  (Ladungs- 
etrom^)  and  he  has  compared  the  action  of  this  ourrent  with  the  action 
of  the  discharge  current  already  amply  investigated.  He  found  the 
following  results,  (Pog.  Ann.,  LXIV,  81 :) 

1.  Induction,  In  the  outer  connecting  wire  a  cylindrical  induction 
spiral  was  introduced,  surrounded  by  an  exterior  secondary  spiral. 
The  effects  were  the  same  as  in  the  discharge  stroke. 

2.  Sparks.  The  outer  connecting  wire  having  been  interrupted,  a 
brilliant  white  spark,  with  a  loud  report,  appeared  at  the  place  of 
external  interruption  the  instant  the  spark  at  the  inner  conducting 
wire  passed.  A  moist  thread  being  introduced  into  the  inner  con- 
ducting wire,  the  spark  assumes  a  redish  yellow  color  and  has  a  feeble 
report ;  the  same  change  is  also  indicated  in  the  place  of  interruption 
of  the  outer  connecting  wire,  in  which  there  is  no  moist  thread. 

Dove  found  further  that  the  **  charging  current"  produced  in  the 
same  manlier  as  the  discharge  current. 
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3.  Galvanic  effects. 

4.  Magnetization  of  steel. 

5.  Physiological  effects. 

6.  Penetration  of  bad  conductors,  and 

7.  Evolution  of  heat. 

The  needle  of  a  galvanometer  inserted  in  the  connecting  wire  of 
the  outer  coatings  is  not  affected  when  the  inner  coatings  are  brought 
into  metallic  contact  with  a  white  and  loudly  sounding  spark,  without 
the  interposition  of  a  moist  thread  ;  but  it  is  sensibly  affected  when  a 
moist  thread  is  introduced  there.  The  magnetizing  of  a  steel  needle 
placed  in  a  spiral  was  produced  with  great  effect  in  the  first  case, 
(without  interposition,)  bat  feebly  in  the  second  case,  (with  inter- 
position.) 

The  contents  of  one  of  Dove's  papers  in  Poggendorf 's  Annalen^ 
(LIV,  305,)  bearing  the  title,  **  On  the  current  induced  in  magnetiz- 
ing iron  by  means  of  frictional  electricity,''  will  have  to  be  presented 
later,  because  this  subject  is  closely  related  to  the  corresponding 
effects  of  the  galvanic  current. 

§  70.  HankeVs  researches  on  magneiizing  steel  needles  by  the  discharge 
spark  of  the  dearical  battery, — Hankel  has  published  two  large  me- 
moirs on  this  suWect,  (Pog.  Ann.,  LXV,  537,  LXIX,  321.)  In  the 
first  he  speaks  oi  Savary's  observations,  and  then  proceeds  to  the 
description  of  his  own  experiments,  the  results  of  which  are  as  follows: 

1.  When  the  discharge  stroke  passes  through  a  spiral  in  which  a 
steel  needle  is  placed,  a  certain  minimum  of  charge  is  generally  ne- 
cessary to  magnetize  the  needle.  Calling  the  polarity  which  it  receives 
by  the  discharge  stroke  of  this  minimum,  normal,  the  needle  will  be- 
come abnormally  magnetic  by  gradually  increasing  discharges,  and 
again  normal  by  still  stronger  charges,  &c.  The  abnormal  magnet- 
ism appears  with  strong  charges  of  the  battery,  as  the  pieces  of  wire 
introduced  into  the  circuit  of  the  battery  are  longer  in  proportion  as 
the  charge  is  stronger. 

When  in  addition  to  the  spiral  and  the  pieces  of  the  conducting 
circuit  remaining  constant  in  all  the  experiments,  an  iron  wire  34 
feet  long  and  0.1  line  in  diameter  was  introduced,  abnormal  magnet- 
ism was  obtained  with  a  charge  70  (measured  by  sparks  of  the  measur- 
ing jar)  ;  on  inserting  82  feet  of  the  same  wire  a  charge  of  120  was 
required,  and  a  wire  of  154  feet  required  a  charge  of  160. 

2.  When  a  battery  of  more,  and  then  one  of  fewer  jars  was  used 
with  the  same  conducting  circuit,  the  battery  of  the  less  number  of 
jars  produced  the  abnormal  period  with  a  less  charge. 

An  iron  wire  of  202  feet  having  been  introduced,  a  charge  of  20 
with  two  jars  produced  abnormal  magnetization,  while  by  using  5 
jars  it  was  only  obtained  with  a  charge  of  70,  and  with  9  jars,  even 
the  quantity  of  electricity  230,  did  not  produce  abnormal  magnetiza- 
tion. 

If  with  gradually  increasing  charges,  the  change  from  normal  to 

abnormal  magnetization  is  not  always  obtained,  these  periods  are 

nevertheless  not  wholly  wanting  ;  for  an  increase  and  decrease  of  the 

strength  of  the  normal  magnetism  is  observed,  and  the  minima  of  the 

23  s 
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normal   magnetization   correspond    in   this   case    to   the   abnormal 
periods. 

Hankel  applied  himself  to  the  explanation  of  this  phenomenon, 
and  he  lays  down  the  following  as  the  fundamental  idea : 

**  It  is  known  from  Faraday  s  researches,  that  a  current  at  its  com- 
mencement generates  an  opposite  current  in  a  neighboring  condactor; 
at  its  cessation,  on  the  other  hand,  a  second  current  which  passes  in 
the  same  direction  with  the  original  one.  The  electrical  sparks  mnst 
act  in  both  ways,  upon  a  steel  needle  placed  near  the  wires,  as  the 
needle  is  perpendicular  to  the  direction  of  the  current,  the  planes  of 
the  currents  produced  in  the  needle  are  likewise  perpendicular  to  the 
length  of  the  needle,  and  the  magnetism  of  the  needle  will  be  in 
opposite  directions  according  as  we  consider  it  to  be  excited  by  the 
action  of  the  beginning  or  by  the  cessation  of  the  spark.  But  the  two 
instants  of  beginning  and  end  of  electrical  sparks  follow  each  other  so 
rapidly,  that  their  separate  effects  cannot  be  measured ;  hence  magnet- 
ization is  the  result  of  both  of  these  influences." 

This  is  essentially  the  fimdamental  idea  to  which  Wrede  (BerzdiMs' 
Jahresberichty  deutsch  von  Wohler^  208ter  Jdhrgang^  S.  119,)  sought 
to  reduce  the  alternate  normal  and  abnormal  magnetism  of  steel  needles 
by  the  discharge  stroke  in  main  as  well  as  in  secondary  wires. 

As^already  intimated  by  Riess,  {Dove's  Repertorium^  VI,  218,)  this 
mode  of  explanation  belongs  yet  to  the  domain  of  conjecture.  It  is 
possible  that  this  is  the  natural  process  in  magnetizing  steel  needles 
by  the  discharge  stroke,  but  it  is  by  no  means  proved. 

On  the  whole  this  explanation  seems  very  plausible ;  but  the  dedoo- 
tion  of  the  particulars  of  the  phenomenon  is  not  at  all  convincing, 
although  Hankel  expresses  himself  quite  at  length  upon  the  subject. 
We  will  do  well  to  consider  this  as  still  an  open  question. 

Riess  remarks,  in  the  place  above  cited  in  Dove's  Repertorium,  that 
it  is  better,  and  more  for  the  furtherance  of  science,  openly  to  confess 
the  deficiencies  of  our  knowledge^  than  to  attempt  to  aid  it  with  half 
explanation  and  to  cover  up  its  defects ;  and  in  this  connexion  he 
quotes  a  passage  from  Franklin's  letters,  which  should  be  taken  to 
heart  by  every  scientific  man : 

*'  I  find  a  frank  acknowledgment  of  one's  ignorance  is  not  only  the 
easiest  way  to  get  rid  of  a  difficulty,  but  the  likeliest  way  to  obtain 
information  ;  I  think  it  an  honest  policy." 

In  the  second  memoir  Hankel  treats  of  the  following  points : 

1.  The  number  and  magnitude  of  the  magnetizing  periods,  men- 
tioned in  the  first  memoir. 

2.  The  action  of  different  spirals. 

3.  The  action  of  the  conducting  wire  upon  itself. 

4.  The  influence  of  the  thickness  of  the  needles. 

5.  The  influence  of  the  surface  of  the  battery. 

6.  The  changes  of  the  alternations  by  obstacles  interposed. 

7.  Special  influence  of  particular  metals,  totally  distinct  from  their 
conducting  capacity. 

We  will  consider  these  points  in  succession : 
1.  As  a  magnetizing  spiral,  a  spiral  of  silver  wire  was  employed 
^ith  coils  so  close  that  the  introduced  needle  covered  31  of  them. 


RECENT  PROGRESS  IN  PHYSICS. 


355 


The  charge  of  the  battery  was  regularly  increased  by  1  spark  of  the 
measuring  jar,  and  at  each  discharge  a  new  needle  was  magnetized  ; 
the  strength  of  the  magnetism  communicated  was  then  determined  by 
the  time  which  the  needle  required  to  make  a  given  number  of  vibra- 
tions. A  copper  wire  2  63  metres  long  and  1.2966  millimetre  diam- 
eter was  used  in  the  circuit  together  with  the  spiral. 

In  this  manner  Hankel  made  a  series  of  experiments  whose  results 
are  represented  graphically  in  fig.  69.     The  abscissas  are  [proportional 

Fi«.69. 
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to  the  strengths  of  the  battery  charges,  the  ordinates  to  the  strengths 
of  the  corresponding  magnetization.  The  ordinates  above  the  hori- 
zontal 0  correspond  to  normal,  those  below  to  abnormal  magnetism. 

This  curve  does  not  produce  the  impression  of  regularity  ;  it  seems 
rather  to  mask  some  sort  of  a  law  by  irregularities  which  cannot  be 
corrected  by  computation.  But  in  such  cases  the  law  may  be  repre- 
sented by  averages  obtained  from  numerous  experiments. 

Hankel  says  he  repeated  these  experiments  with  the  shortest  circuits, 
to  determine  the  position  of  the  abnormal,  or  equally  significant  weak 
normal  periods  ;  from  all  his  experiments  with  the  same  kind  of  needle, 
using  the  same  battery  of  nine  jars,  he  found  these  periods  to  occur  in 
the  following  charges:  3,  6,  9,  11,  14,  16,  18,  21,  23,  26,  29,  32, 
36,  40. 

Hankel  says,  '*  we  see  that  the  change  in  the  polarity  returns  regu- 
larly ;"  but  I  can  find  in  this  series  of  numbers  nothing  very  clearly 
expressed,  and  least  of  all  regularity.  He  says,  moreover,  that  this  regu- 
larity might  have  been  more  clearly  represented  by  the  introduction 
effractions,  but  he  purposely  avoided  them,  as  he  had  not  measured 
them  exactly,  but  only  estimated  them. 

Now,  what  does  this  mean  ?  Does  not  the  above  series  of  numbers 
represent  the  means  of  numerous  experiments  made  under  the  same 
condition  ?  If  this  is  the  case,  why  hesitate  to  introduce  fractions  ? 
Mean  values  are  generally  computed,  not  observed. 

To  render  it  possible  for  the  reader  to  judge  of  the  value  of  his  re- 
sults, Hankel  should  have  told  how  he  arrived  at  the  series  3,  6,  9, 
11,  &c. ;  and  he  should  have  communicated  the  separate  series  of 
experiments  in  order  that  one  might  ascertain  how  far  the  8e\)arate 
series  differed  from  the  mean  on  account  of  aiCc\d^Ti\.«X  ^v^X.xsi^i^XL^'^'^. 


356 


RECENT  PROGRESS   IN  PHYSICS. 


2.  The  series  of  experiments  represented  by  fig.  69,.  were  compared 
with  two  others  in  which  the  spirals  were  so  moved  in  the  direction  of 
their  length  that  the  needle  covered  only  28  coils  in  the  second,  and 
only  Hi  in  the  third  series.  The  general  result  was,  that  the  periods 
were  longer  in  proportion  as  the  needles  covered  fewer  coils. 

3.  As  mentioned  above,  Biess  announced  the  proposition  that,  in  dis- 
charging a  battery,  no  part  of  the  circuit  acts  inductively  upon  itself. 
Hankel  contests  this  proposition.  He  comes  to  the  opposite  conclu- 
sion from  the  following  experiments  : 

A  copper  spiral  of  tolerably  large  diameter  was  surrounded  by  a 
similar  spiral,  the  two  being  so  arranged  that  the  discharge  could  at 
pleasure  be  made  to  pass  through  the  two,  either  in  the  same  or  in 
opposite  directions.""  A  magnetizing  spiral  was  also  introduced  into  the 
circuit.  The  march  of  the  magnetizing  periods  for  both  arrangements 
being  then  compared  they  did  not  harmonize,  and  hence  Hankel 
inferred  that  there  was  necessarily  an  interference  of  effects. 

Even  if  it  be  conceded  that  Beiss'  experiments  are  not  sufficient  to 
establish  his  proposition,  those  of  Hankel  are  still  less  fitted  to  over- 
throw it ;  for,  in  the  phenomena  of  magnetism  by  the  discharge  stroke, 
our  knowledge  of  what  is  regular  or  what  may  be  accidental  is  not 

Fig.  70. 
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such  as  to  permit  a  safe  conclusion  to  be  drawn  from  the  want  of  coin- 
cidence of  two  such  series  of  experiments. 

The  differences  which  occur  in  magnetizing  steel  needles,  according 


•Hankel  givei  the  thicknesB  of  the  wire  to  the  xin?lnny  ®f  *  milhmetre,  which  appeanto 
me  an  unnecessary  accuiacy,  considering  the  other  relations  of  this  series  of  experiments. 
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as  a  long  wire  introduced  into  the  circuit  is  extended  in  a  straight 
line  or  wound  into  a  spiral,  will  be  considered  below  under  No  6. 

4.  It  appears  in  general,  as  Hankel  infers  from  his  experiments, 
that  with  coarse  needles  the  phenomena  do  not  change  ;  the  anomalous 
periods  occur  only  with  stronger  charges,  and  also  appear  to  have  lost 
in  strength. 

5.  New  experiments  on  the  influence  of  the  surface  of  the  battery, 
corresponding  to  the  previous  ones,  indicated  that  a  diminution  of  the 
surface  brought  about  the  anomalous  periods  with  decreasing  charges, 
but  so  shortened  them  that,  with  a  certain  size  of  the  battery,  they 
ceased  to  appear  as  abnormal  magnetization  ;  weak  and  strong  normal 
periods  only  were  then  observed. 

6.  Besides  the  short  insertion,  with  which  the  results  in  fig.  69  were 
obtained,  Hankel  made  experiments  with  inserted  copperwiresextended 
in  a  straight  line  0.23  millimetre  diameter,  and  varying  between  0.375 
and  96.4  metres  in  length.  The  curves  1  and  2,  fig.  70,  represent 
the  results  which  he  obtained  with  the  wires  12  and  then  96.4  metres 
long.  These  curves  seem  to  indicate  that  with  longer  insertions  the 
separate  small  periods  disappear,  until  at  last  only  a  large  normal  pe- 
riod is  observed  with  stronger  magnetism,  after  which  follows  a  very 
broad  negative  period,  (from  30  to  100,)  in  which,  however,  very  weak 
magnetism  is  observed. 

With  reference  to  the  disappearance  of  the  smaller  periods,  these 
experiments  do  not  admit,  in  my  opinion,  of  any  certain  conclusion, 
because  the  charge  of  the  battery  was  increased  from  5  to  6  for  the 
longer  insertions,  and  from  2  to  2  for  the  medium,  while  they  increased 
only  by  1  in  the  shortest.  Where  is  the  guarantee  that  in  the  longer 
wires  single  periods  are  not  passed  over  ?  Hankel  preserves  silence 
on  this  point. 

In  relation  to  the  influence  of  the  coils,  Hankel  compares  the  result 
represented  by  the  second  curve  of  fig.  70  with  those  which  are  given  by 
103  metres  of  the  same  wire  wound  into  70  coils.  While,  with  straight 
wires,  a  normal  period  extends  to  30,  and  is  then  followed  by  a  long 
negative  weak  one,  he  observed,  with  coiled  wires,  3  normal  and  3  ab- 
normal periods. 

When  26  metres  of  a  very  thick  (30.76  square  millimetres  in  sec- 
tion) quadrangular  copper  wire  were  inserted,  no  change  was  seen  in 
the  succession  of  the  periods,  but  they  were  generally  feebler.  When, 
in  addition,  113  metres  of  a  round  (1.3  millimetre)  wire  were  inserted, 
stretched  in  a  straight  line,  the  results  represented  in  the  third  curve 
of  fig.  70  were  obtained.  Nearly  all  reversions  disappeared,  the  needles 
seemed  but  feebly  magnetic. 

When  94  metres  of  the  thick  wire  were  coiled  into  a  spiral  and 
inserted  in  the  circuit,  the  results  presented  in  the  fourth  curve  of 
fig.  70  were  obtained.  The  enfeebling  of  the  magnetism  appeared 
here  in  the  thick  coiled  wires  still  more  strikingly  than  in  that  ex- 
tended at  length. 

The  influence  of  the  coiling  upon  the  thick  and  the  thin  copper  wires  is 
evidently  very  different ;  yet,  says  Hankel,  (page  336  of  his  2d  Memoir,) 
the  influence  is  the  same  in  both  cases.  The  discussion,  by  means  of 
which  he  seeks  to  prove  this,  is  incomprehensible  to  me ;  indeed,  I 
cannot  call  Hankel's  reasoning  in  general  clear  and  precise* 


358  RECENT  PROGREBB  IN  PHT8ICS. 

7.  The  insertion  of  iron  wires  yields  remarkable  phenomena,  pro- 
ducing anomalous  periods  of  very  considerable  strength.  Hankel 
found  them  particularly  striking  with  thick,  long  iron  wires.  While 
a  thick  copper  wire  greatly  weakens  the  magnetism,  the  latter  is  con- 
siderably strengthened  by  a  thick  iron  wire.  On  introducing  an  iron 
wire  1.27  millimetre  diameter  and  131  metres  long  it  gave,  for  instance, 
the  result  for  a  charge  6,  a  normal  maximum  11  ;  for  a  charge  36,  an 
anomalous  magnetism  of  the  strength  9^,  taking  for  unity  the  mag- 
netizing strength  adopted  in  constructing  the  above  curves. 

§  71.  Leyden  jars  of  thick  ^Za**.—  Winter,  of  Vienna,  constructs 
Leyden  jars  which  have  a  much  greater  striking  distance  than  those 
in  general  use,  and  he  accomplishes  this  by  using  vessels  with  very 
thick  sides,  (over  1  line,)  and  by  leaving  a  very  wide  uncoated  border. 
Spontaneous  discharge  is  prevented  by  the  width  of  the  uncoated 
border,  and  perforation  of  the  glass  is  prevented  by  its  thickness.  In 
such  jars  the  tension  of  the  free  electricity  on  the  inner  coating  can 
reach  a  far  higher  degree  than  in  the  ordinary  thin  jars,  in  which,  if 
a  spontaneous  discharge  does  not  occur,  a  fracture  ot  the  glass  is  to 
be  feared. 

The  mutual  ino  notion  of  opposite  electricities  of  the  two  coatings, 
in  consequence  of  the  great  thickness  of  the  glass,  is  less  perfect  than 
with  thinner  glass.  With  the  same  quantity  of  coating,  and  with 
the  same  density  of  the  free  electricity  on  the  inner  coating,  less  elec- 
tricity will  be  accumulated  in  thick  glass  jars  than  in  those  of  thin 
glass  ;  in  general,  therefore,  the  quantity  of  electricity  which  a  thick 
glass  jar  can  receive  is  less,  but  the  tension  of  the  free  electricity  on 
the  inner  coating,  and  consequently  the  striking  distance,  is  greater. 
It  is  to  be  expected  that  with  the  greater  striking  distance,  other 
effects  of  the  discharge  will  also  suffer  a  change.  All  effects  of  the 
discharge  stroke,  in  which  it  is  chiefly  desirable  that  a  great  quantity 
of  electricity  should  be  sent  through  a  body,  can  be  produced  better 
with  large,  thin  glass  jars,  but  where  the  force  of  the  shock  is  the 
main  object,  thick  glass  jars  serve  the  purpose  better ;  hence  it  ap- 
peared to  me  probable  that  the  perforation  of  glass  plates  should  take 
place  much  more  easily  with  thick  jars  than  with  ordinary  thin  ones. 
Trial  perfectly  sustained  my  supposition.  Formerly,  in  using  large, 
thin  jars,  a  great  number  of  revolutions  of  the  machine  were  necessary 
to  charge  the  battery  sufficiently  for  the  perforation  of  glass,  and  even 
then  the  experiment  did  not  always  succeed  satisfactorily  ;  now,  20 
revolutions  of  a  very  moderate  electrical  machine  suffice  to  charge  a 
thick  glass  jar  so  as  to  produce  this  effect  with  certainty. 

Fiir.7i.  The  thickness  of  the  glass  jar,  fig.  71,  is  about  1  line; 

each  coating  has  a  suriiace  of  about  9  square  decimetres, 
and  the  uncoated  border  is  22  centimetres  in  height. 

I  have  not  studied  carefully  the  influence  of  the  thick- 
ness of  the  glass  upon  the  effects  of  the  discharge  stroke, 
and  only  make  this  notice  in  order  to  draw  the  attention 
of  other  physicists  to  the  point.  It  is  much  to  be  wished 
that  Riess  would  take  up  this  subject,  since  he  has  already 
labored  in  this  field  with  such  generally  acknowledged 
good  results. 


RECENT  PROGRESS  IN  PHYSICS.  359 

§  72.  Electrical  figures. — By  means  of  electricity,  figures  can  be 
produced  on  the  surface  of  different  bodies,  which  are  either  directly 
visible  or  are  rendered  visible  by  strewing  dust,  or  by  breathing  upon 
hem.  Biess  has  made  an  extensive  series  of  experiments  (Pog.  Ann., 
LXIX,  11  on  these  phenomena,  the  best  known  of  which  are  the 
Lichtenberg  figures,  and  he  has  determined  very  accurately  the  cir- 
cumstances under  which  these  figures  and  images  appear. 

Biess  divides  them  into  primary  electrical  delineations^  or  such  as 
are  caused  by  different  parts  on  the  surface  of  poorly  conducting  sub- 
stances being  placed  in  unlike  electrical  condition,  and  becoming 
visible  on  being  sprinkled  with  powders  ;  and 

Secondary  electrical  delineations^  which  are  produced  when  the  film 
of  foreign  matter  which  covers  nearly  all  bodies  is  affected  by  the 
electrical  discharge ;  in  this  case  the  figures  are  made  to  appear  by 
breathing  upon  the  plate,  or  else  visible  marks  may  appear  imme- 
diately, if  the  surface  of  the  body  itself  has  been  in  any  way  attacked. 

We  shall  first  consider  the  figures  made  visible  by  sprinkling  pow- 
der upon  them. 

§  73.  Dust  figures. — To  produce  the  Lichtenberg  figures  Biess  used 
square  copper  plates,  covered  on  one  or  both  sides  with  a  coat  of  pitch 
about  ^  line  thick. 

The  formation  of  dust  figures  (Lichtenberg  figures)  is  a  consequence 
of  the  electroscopic  action  of  electrified  spots  on  the  resinous  surface 
upon  the  powder  itself,  electrified  by  shaking  in  the  bag  through 
which  it  is  sifted.  A  mixture  of  flour  of  sulphur  and  minium  is  best 
for  this  purpose.  Positively  electrified  places  on  the  plate  are  covered 
with  the  sulphur,  and  therefore  appear  yellow  ;  the  minium,  on  the 
contrary,  is  collected  on  the  negative  spots,  which  thus  appear  red. 

The  spark  having  passed  over  the  pitch  surface,  so  that  a  dust 
figure  would  have  appeared  if  it  had  been  immediately  dusted,  no 
figure  will  be  formed  if  the  pitch  surface  is  first  exposed  for  a  second 
to  the  flame  of  a  spirit  lamp,  by  which  the  electricity  is  removed  from 
the  plate. 

The  simplest  mode  of  producing  dust  figures  is  the  following,  used 
also  by  Biess  :  A  copper  plate,  covered  on  one  side  only  with  pitch,  is 
touched  by  a  conductor,  and  an  insulated  metallic  point  is  placed  on 
the  pitch  surface.  The  upper  end  of  the  point  being  touched  by  the 
knob  of  A  positively  charged  jar,  remove  the  insulated  point,  and  on 
powdering  with  the  above  described  mixture  a  round  yellow  sun,  with 
dense  rays,  will  appear. 

The  experiment  being  conducted  in  the  same  manner  with  a  negor 
tivdy  charged  jar,  a  perfectly  red  circular  disk  will  appear. 

This  diversity  in  the  appearance  of  the  figures  is  well  known  ;  but 
Biess  has  directed  attention  to  another  remarkable  distinction,  namely, 
that  the  positive  figure  is  much  larger  than  the  negative,  though 
equally  strong  charges  have  been  used. 

With  a  given  positive  charge  of  the  jar  the  yellow  sun  had  (as  a 
mean  of  3  experiments)  a  diameter  of  16.1  millimetres. 

With  an  equally  strong  negative  charge  the  red  disk  had  a  diame- 
ter (also  a  mean  of  3  experiments)  of  5.8  millimetres. 

The  diameters  of  the  negative  and  positive  figures,  produced  by 
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equally  strong  charges  of  the  jar,  are,  consequently,  in  the  ratio  of  1 
to  2.77,  or  the  surfaces  covered  by  them  are  as  1  to  7.67. 

A  plate,  coated  on  both  sides  with  pitch,  on  being  brought  between 
the  insulated  point  and  the  conducting  wire,  and  subjected  to  the 
above  process,  the  positive  figure  appears  on  one  side  and  the  negatiye 
on  the  other. 

When  the  jar  was  charged  with  negative  electricity,  the  disk  ap- 
peared above  and  the  sun  below,  but  the  jellow  sun  in  this  case  was 
only  2.2  times  as  large  as  the  red  disk. 

The  cause  ot  the  negative  figures  being  relatively  greater  than  in 
the  previous  experiment  was  owing  to  the  excess  of  negative  elec- 
tricity, which  was  transmitted  to  the  upper  surface  ;  in  fact,  a  sun  ap- 
S eared  on  the  upper  side,  which  was  3.3  times  as  great  as  the  red 
isk  on  the  under  side,  when  a  positively  charged  jar  was  used  in  a 
similar  experiment. 

Biess  has  shown  that  the  dust  figures  appear  only  when  the  passage 
of  electricity  on  the  insulating  plate  is  accompanied  by  a  discontinuous 
discharge,  which  may  be  recognized  generally  by  a  peculiar  hissing. 
By  holding  the  pitched  plate  to  the  knob  of  a  charged  jar  a  spark 
passes  with  a  crashing  noise ;  a  discontinuous  discharge  thus  takes 
place,  and  a  figure  appears  on  dusting;  but  the  plate  being  placed 
at  such  a  distance  from  the  knob  of  the  jar  that  a  spark  cannot  pass, 
some  electricity  still  gradually  goes  over,  producing  a  continuous  dis- 
charge. If  the  plate  is  dusted  after  standing  from  30  to  70  minutes 
opposite  the  knob  of  the  jar,  a  number  of  round  spots  appear  irregu- 
larly distributed — yellow,  if  the  jar  had  a  positive,  red,  if  a  negative 
charge.  These  spots  exhibit  no  trace  of  rays ;  they  are  perfectly  alike 
in  size  and  form  for  both  electricities. 

Eence,  eledriccd  dust  figures  appear  wJien  electricity  is  transmitted  by 
a  discontinuous  discharge  to  an  insulating  plate. 

Upon  this  fact  Biess  founds  a  very  ingenious  explanation  of  the 
difference  between  positive  and  negative  dust  figures.  In  a  discon- 
tinuous discharge  passing  over  the  surface  of  an  insulator  the  con- 
densed atmosphere,  which  covers  the  surface  of  all  bodies,  is  forcibly 
penetrated,  and  a  part  of  the  stratum,  containing  vapor  of  water,  is 
projected  with  violence  against  the  surface  of  the  body. 

But  Faraday  has  shown  that,  if  moist  air  impinges  forcibly  against 
any  body,  the  latter  is  negatively  electrified;  thus,  then,  in  this  case* 
the  surface  of  the  plate  becomes  negatively  electrified  in  consequence 
of  the  discharge  which  takes  place  over  the  surface;  the  remaining 
electricity  of  this  discharge  then  has  only  to  spread  over  a  negatively 
electrified  insulating  surface. 

The  surface  being  charged  with  negative  electricity,  it  spreads  from 
the  point  over  an  insulating  surface  already  negative ;  the  circum- 
stances, therefore,  not  being  favorable  for  the  distribution  of  the  nega- 
tive electricity  the  figure  cannot  become  enlarged,  and  a  rounded 
form  is  assumed. 

The  jar  being  positively  charged,  the  remainder  of  the  positive 
charge  spreads  n-om  the  point  over  an  insulating  surface  negatively 

*  The  ezperimenU  of  Faraday  referred  to,  scarcely  allow  of  such  a  conclusion. — (See 
Report  for  1856,  p.  364.)  G.  C.  S. 
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electrified  by  the  discontinuous  discharge ;  the  fact  that  electricity  is 
already  present  on  the  surface,  acting  attractingly  on  that  issuing 
from  the  point,  occasions  a  greater  diffusion  of  the  positive  electricity ; 
but  the  circumstance  that  the  positive  electricity  spreading  forth  is 
partially  neutralized  by  the  presence  of  the  negative,  causes  the  radia- 
ting form  of  the  positive  dust  figure. 

To  sustain  this  view,  Riess  produced  a  modification  of  the  phenome- 
non in  rarified  air.  On  a  plate  covered  with  pitch,  placed  under  a 
glass  receiver,  was  placed  the  blunt  end  of  a  wire,  which  received  a 
spark  from  a  jar  charged  with  positive  electricity.  With  the  whole 
pressure  of  the  air  the  sun  appeared  on  dusting  the  plate  ;  but  when 
the  air  was  ^exhausted  to  27  J  lines  pressure,  only  an  irregular  yellow 
speck  appeared ;  negative  electricity  behaved  in  like  manner.  The 
difference  between  the  positive  and  negative  figures  was  no  longer 
observed  at  this  degree  of  rarifaction. 

When  the  air  was  exhausted  to  2  or  3  lines  the  end  of  the  wire  left 
only  a  point,  which,  with  positive  electricity  was  red,  with  negative, 
yellow  ;  and  consequently  caused,  not  by  the  transmission  of  electricity 
to  the  plate,  but  by  induction. 

The  penetration  of  the  stratum  of  air  surrounding  the  plate  is, 
therefore,  the  origin  of  dust  figures. 

§  74.  Dust  images, — If  a  stamp  (as  simple  as  possible,  having  a  few 
raised  letters,  and  for  this  reason  printing  types  will  answer)  be 
placed  on  a  single  pitch  plate,  (so  Riess  calls  a  copper  disk  coated  on 
one  side  only  with  pitch,)  and  electricity  be  communicated  to  the 
stamp,  it  acts  inductively  on  the  pitch  surface,  the  latter  becoming 
electrified  at  the  spot  where  touched  ;  and  this  electricity  is  opposite 
to  that  of  the  stamp,  for  on  removing  it  and  powdering  the  plate  with 
the  mixture  mentioned  already,  a  r^  image  of  the  letter  is  obtained, 
if  the  stamp  is  positive ;  a  yellow  one,  if  negative ;  for  the  flour  of 
sulphur  attaches  itself  to  the  positive,  the  minium  powder  to  the  nega- 
tive spots  of  the  resin  plate. 

The  above  described  phenomenon  underwent  numerous  modifica- 
tions, according  to  the  manner  in  which  the  stamp  was  electrified. 

The  stamp  being  touched  by  the  knob  of  a  charged  Leyden  jar, 
and  then  removed  in  an  insulated  condition,  leaves  an  image  as  above 
indicated ;  it  is,  however,  very  little  covered  with  dust ;  while  the 
ground,  by  the  formation  of  dust  figures  becomes  yellow,  if  the  letter 
18  red,  or  red,  if  the  letter  is  yellow. 

The  stamp  being  removed  uninsulated,  the  dust  figure  changes, 
whereby  the  clearness  of  the  image  also  suffers. 

By  electrifying  too  strongly,  an  actual  passage  of  electricity  in  part 
occurs  at  the  place  where  the  stamp  touches  the  plate^  so  that  a  dust 
image  appears,  partly  red  and  partly  yellow. 

Then  we  have  at  the  same  time  a  dust  image  and  dust  figures.  To 
obtain  the  dust  image  clearly,  the  formation  of  the  dust  figures  must 
be  avoided,  which  Riess  accomplished  in  various  ways. 

The  knob  of  a  Leyden  jar  was  exchanged  for  a  four-inch  ball,  and 
the  jar  fastened  horizontally^  so  that  the  pitch  plate  and  the  stamp 
could  be  placed  under  the  ball ;  the  stem  of  the  stamp  was  half  an  inch 
from  the  oall.  By  the  inductive  action  of  the  ball  the  end  of  the  stamp 
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touching  the  pitch  was  electrified  like  the  ball ;  too  strong  an  ac(mma- 
lation  of  electricity  was  prevented  by  providing  the  stamp  with  a  point. 
After  the  stamp  had  been  exposed  from  20  to  30  minutes  to  the  indnc- 
tive  action  of  the  ball,  a  clear  dust  image  appeared  without  any  dust 
figure,  but  irregular  spots  appeared  in  the  ground,  which  were  not  of 
the  color  of  the  image. 

Similar  results  were  obtained  when  the  stamp  was  placed  for  several 
hours  in  connexion  with  one  pole  of  a  powerful  dry  pile,  while  the 
electricity  of  the  other  pole  was  conducted  off  as  completely  as  possible. 

In  these  cases,  in  wnich  generally  no  dust  figures  appeared,  it  was 
indifferent  whether  the  stamp  was  insulated  or  not,  on  its  removal. 

The  color  of  the  irregular  spots  showed  that  they  originated  in  the 
electricity  actually  passing  from  the  stamp  to  the  pitch  plate  at  the 
places  which  admitted  of  a  slight  current.  To  avoid  these,  more  ready 
passage  to  a  conducting  medium  must  be  furnished  for  this  electricity, 
as  in  the  case  when  the  dust  images  were  produced  in  rarified  air. 
Biess  obtained  in  this  manner  the  most  perfect  dust  images. 

The  dtLstJigures  Skud  images^  just  considered,  are,  according  to  Biess, 
primary  electrical  delineations;  the  figures  and  images  now  to  be  con- 
sidered are  secondary  electrical  delineations. 

§  75.  Electrical  breath  figures. — The  surface  of  glass,  mica,  &c., 
over  which  an  electrical  discharge  stroke  has  passed,  gives,  by  breathing 
upon  it,  peculiar  ramified  figures,  which  stand  out  from  the  surfiekce 
obscured  by  the  breath  with  a  mirror-like  lustre. 

The  breath  figure  indicates  the  path  taken  by  the  electrical  dis- 
charge over  the  surface ;  and  its  form  differs  therefore,  according  to 
the  nature  of  this  surface.  On  metal,  it  appears  as  a  round  disk ;  on 
resin,  as  serpentine  stripes ;  on  mica,  as  fine,  many  times  ramified 
lines. 

The  breath  figure  is  independent  upon  the  hind  of  electricity  em- 
ployed. 

That  these  figures  do  not  originate  in  the  electricity  which  continues 
to  adhere  to  the  surface  is  established  by  the  fact  that  they  are  seen 
on  metallic  surfaces,  on  which  they  appear  after  the  breathing,  as 
distinct  circles,  surrounded  by  more  or  less  obscure  rings  ;  the  breath 
figures  also  appear  a  long  time  after  the  discharge  stroke  has  passed 
over  the  surface,  or  after  the  surface  has  been  passed  over  the  flame  of 
a  spirit  lamp.  Hence,  the  breath  figures  cannot  be  owing  to  adhering 
electricity  ;  they  are  to  be  ascribed  to  a  change  of  surface  which  the  sub- 
stance used  has  been  subjected  to,  by  the  electrical  discharge. 

On  a  fresh  surface  of  mica,  that  is  on  such  as  is  obtained  by  a  fresh 
cleavage,  breath  figures  do  not  appear.  This  depends  upon  a  peculiar 
property  of  fresh  mica  surface,  which  Biess  h^  described  in  the  67th 
volume  of  Poggendorf 's  Annaien^  page  354, 

A  clean  plate  of  mica  being  breathed  on,  or  held  over  evaporating 
water,  the  result  is,  as  with  all  bodies,  that  it  will  be  covered  with  a 
rapidly  disappearing  stratum  of  water,  consisting  of  very  small  drops, 
which  are  not  in  contact  with  each  other. 

But  when  the  mica  has  received  a  fresh  surface  by  cleavage,  it  re- 
mains perfectly  clear,  shining  and  transparent  after  being  breathed  on. 

This  phenomenon  is  by  no  means  owing  to  the  fresh  surface  not 
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condensiDg  vapor  of  water,  for  the  breath  causes  it  to  show  the  colors 
of  thin  plates  ;  it  is  consequently  covered  with  a  coherent  stratum  of 
water. 

A  drop  of  water  which  stands  at  rest  on  an  old  surface  of  mica  at 
once  spreads  on  a  fresh  surface,  and  completely  covers  it.  Hence,  a 
mica  surface  made  by  cleavage  possesses,  in  consequence  of  its  great 
purity,  so  great  an  attraction  for  the  vapor  of  water  that  it  condenses 
the  water  into  a  coherent  stratum,  while,  had  the  mica  been  exposed 
a  long  time  to  the  air,  it  would  have  condensed  the  water  in  separate 
drops. 

While  an  old  surface  of  mica  is  an  excellent  insulator  of  electricity 
a  fresh  surface  discharges  an  electroscope  in  a  few  seconds;  it  acts 
hygroscopically  by  condensing  the  vapor  of  water  of  the  atmosphere 
into  a  coherent  stratum,  which  conducts  electricity. 

This  remarkable  peculiarity  of  fresh  mica  is  preserved  but  a  short 
time  in  the  air  ;  in  a  few  days  it  may  be  clouded  by  breathing  upon  it. 

Very  powerful  electrical  discharges  produce  not  only  a  change  in 
the  film  of  foreign  matter  covering  the  body,  but  they  alter  the  surface 
of  the  body  itself.  This  is  the  cause  of  the  traces  noticed  in  §  41,  occa- 
sioned by  the  discharge  spark  on  glass  and  mica  (electrical  colored 
stripes)  and  of  the  rings  of  Priestley y  which  occur  when  numerous  dis- 
charges of  a  battery  take  place  between  a  point  and  a  polished  metallic 
surface,  whereby  oxidation  of  the  metal  forms  many  colored  concentric 
circles. 

§  76.  Karsten's  Electrical  Figures, — The  analogy  which  Riees  de- 
scribes in  the  VI  volume  of  Dove's  Bepertorium  der  Physik,  between 
electrical  breath  figures  and  the  images  of  Moser,  occasioned  Karsten 
to  examine  whether  such  images  could  not  be  obtained  in  the  electrical 
way. 

For  this  purpose  he  placed  (Fog.  Ann.,  LVII,  492)  a  coin  on  a 
mirror,  resting  on  a  discharging  metal  plate,  and  caused  sparks  to 
strike  from  the  conductor  of  the  machine  upon  the  coin,  thence  passing 
to  the  metal  plate,  (around  the  edge  of  tie  glass.)  After  100  revo- 
lutions of  the  machine  the  coin  was  removed  ;  the  glass  plate  seemed 
wholly  unchanged,  but  when  breathed  upon  the  image  of  the  coin 
appeared  distinctly. 

Besides  the  memoir  cited,  Karsten  has  published  two  others,  in 
Poggendorf 's  Annalen,  (LVIII,  115,  and  LX,  1,)  on  electrical  images, 
bat  as  he  has  not  succeeded  in  discovering  their  true  nature,  it  is  un- 
necessary to  go  further  into  the  details  of  these  memoirs ;  and  the  more, 
since  Biess,  as  we  shall  see,  has  correctly  ascertained  the  condition  for 
producing  electrical  images.  The  report  upon  Biess'  researches  will 
therefore  suffice  to  bring  the  facts  at  least,  to  the  knowledge  of  the 
reader. 

We  must,  however,  briefly  notice,  by  the  way,  Karsten's  last  treatise 
in  one  particular.  In  the  beginning  he  adduces  many  experiments 
which  have  been  made  to  explain  the  cause  of  Moser's  images  ;  besides 
Moser's  own  theory,  he  presents  the  opinion  of  Hunt,  Know,  Fizeau, 
Daguerre,  Masson  and  Moore.  Why  is  the  excellent  work  of  Waideles 
on  this  subject  ignored?  it  appears  in  the  first  half  of  the  59th  vol- 
ume of  Poggendorf 's  Annalen^  and  after  these  images  had  been  the 
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occasion  of  numerous  theoretical  extravaganzas,  brought  us  hacV  to 
the  basis  of  a  rational  treatment  of  the  subject.  Could  Karsten  not 
have  known  of  this  work  in  drawing  up  the  papers  in  the  60th  volmDe 
of  the  Anncden  f 

The  explanation  which  Karsten  gives  of  Moser's  images  is  altogether 
inadmissible  and  may  be  easily  refuted.  He  thinks  that,  because  similar 
images  can  be  produced  by  the  aid  of  electricity,  Moser's  images  most 
be  of  electrical  origin.  He  thinks  that  **  if  two  bodies,  differing  in  any 
respect  from  each  other,  come  in  contact,  an  electrical  current  is  pro- 
duced!" and  that  this  is  the  cause  of  Moser's  images. 

The  generation  of  an  dedrical  current  by  the  contact  of  two  hetero- 
geneous bodies,  which  Karsten  seems  to  intimate  in  this  passage,  will 
not  be  granted  by  the  most  zealous  of  the  adherents  of  the  contact 
theory ;  but  granting  even  the  existence  of  such  a  current,  it  could 
not  produce  any  image,  as  the  researches  of  Riess  prove. 

That  electrical  tension  alone,  without  repeated  discharges  between 
the  body  and  the  plate,  is  not  sufficient  to  produce  electrical  images 
has  been  shown  by  Know  in  a  paper  "On  electrical  figures  and  ther- 
mography," (Pog.  Ann.,  LXI,  569,)  in  which  he  has  proved  the 
untenableness  of  Karsten's  view  as  to  the  electrical  origin  of  Moser'a 
images. 

The  rest  of  the  contents  of  Know's  memoir  will  be  mentioned  sub- 
sequently in  the  proper  place. 

§  77.  Electrical  breath  images. — Kiess  placed  a  metal  stamp  on  a 
shining  pitch  surface,  and  upon  the  stamp  a  small  metal  weight  con- 
nected by  a  silver  wire  with  the  knob  of  the  spark  micrometer,  receiving 
electricity  directly  from  the  conductor  of  the  machine,  while  the  other 
knob  of  the  spark  micrometer,  one-half  line  from  the  first,  was  in  con- 
ducting connexion  with  the  ground. 

The  machine  being  now  turned,  electricity  accumulates  upon  the 
first  knob  of  the  micrometer  and  upon  the  stamp,  until  a  discharge 
takes  place  by  the  passage  of  a  spark  between  the  two  knobs ;  con- 
tinued turning  will  charge  and  discharge  the  stamp  anew.  The 
discharges  follow  more  rapidly  the  closer  the  knobs  of  the  spark 
micrometer  are  together. 

After  several  revolutions  of  the  machine  the  stamp  may  be  remoyed, 
the  plate  breathed  upon,  when  a  shining  image  of  the  stamp  shows 
itself  on  the  dull  ground. 

It  is  indifferent  for  the  success  of  this  experiment  which  electricity 
is  used. 

Such  images  may  also  be  produced  on  glass  and  mica,  but  on  these 
substances  they  are  often  imperfect. 

The  simple  breath  image,  Biess  says,  in  caused  by  repeated  electri- 
cal discharges  taking  place  in  opposite  directions  between  the  model 
and  the  insulating  plate.  The  electricity  communicated  to  the  model 
passes  over  to  the  plate,  then  back  to  the  model,  when  the  latter  is 
discharged  by  the  spark  micrometer ;  thus  a  motion  of  the  same  kind 
of  electricity  arises,  first  downward  and  thus  upward.  Since  the  dis- 
•  charges  between  a  bad  and  a  good  conductor  are  never  perfect,  elec- 
tricity, both  of  the  kind  used  and  the  opposite  kind,  remain  upon  the 


BEGENT  PROGRESS  IN  PHYSICS.  365 

iD8ulating  plates,  which  are  therefore  in  the  condition  to  produce  dust 
figures,  often  even  dust  images. 

By  simply  electrifying  the  stamp,  the  arrangement  being  the  same 
as  for  producing  dust  images,  no  breath  image  appears.  The  alter- 
nate charge  and  discharge  of  the  stamp  are  essentially  necessary  for 
the  formation  of  these  images. 

By  laying  a  plate  of  mica  on  a  pitch  plate,  and  placing  a  metal 
stamp  on  this,  a  double  discharge  of  the  same  kind  of  electricity  takes 
place  in  the  same  direction  in  electrifying  the  stamp,  namely,  from 
the  stamp  to  the  upper  surface  of  the  mica,  and  from  the  under  sur- 
face of  the  mica  to  the  pitch  plate.  When  a  spark  is  communicated 
to  the  stamp  from  a  positively  charged  jar,  the  pitch  surface,  when 
dusted,  shows  a  yellow  image  of  the  stamp,  surrounded  by  positive 
dust  figures.  If,  therefore,  in  this  arrangement  of  the  stamp  alternate 
charges  and  discharges  are  brought  about,  the  conditions  for  forming 
mamfcid  breath  images  are  fulfilled. 

A  pitch  surface  being  covered  with  a  mica  plate  and  a  stamp  placed 
on  it,  the  latter  was  charged  and  discharged  by  the  spark  micrometer. 
After  twenty  revolutions  the  upper  surface  of  the  mica  showed  a  per- 
fect breath  image,  but  the  under  surfaces  and  that  of  the  pitch  pre- 
sented a  most  imperfect  one. 

These  images  are  so  frequently  imperfect  because  pitch  and  mica 
adhere  closely  together  in  consequence  of  the  electricity  remaining 
after  each  discharge  and  subsequent  discharges  is  conveyed  to  places 
which  lie  scattered  beyond  the  image  surface ;  but  a  metallic  plate 
being  substituted  for  the  pitch  plate,  a  perfect  breath  image  is  ob- 
tained on  the  upper  and  lower  surfaces  of  the  mica  and  on  the  metallic 
surface. 

The  visibility  of  the  breath  images  is  to  be  explained,  according  to 
Kiess,  by  the  fact  that  the  surfaces  are  freed  by  electrical  discharges 
from  the  film  of  foreign  matter  with  which  they  are  generally  covered ; 
and  he  has  even  proved  such  a  cleansing  of  the  surface  by  images  on 
metal.  On  a  perfectly  insulating  mica  surface  lliess  produced  a  breath 
image,  and  the  place  where  the  image  appeared  conducted  as  well  as 
a  fresh  surface  of  mica,  thus  showing  that  it  had  been  freed  from  the 
stratum  covering  this  spot. 

In  jaost  cases  breath  images  are  produced  by  such  a  cleansing 
action,  but  they  can  be  excited  also  by  soiling  the  plate. 

On  a  fresh  mica  surface  an  obscure  image  of  a  stamp  was  obtained 
on  a  shining  ground.  On  an  old  surface,  which  electrified  by  forty 
revolutions,  gave  a  bright  breath  image ;  one  hundred  revolutions 
produced  a  dull  image. 

The  various  kinds  of  dull  breath  images  depend  upon  the  condition 
of  the  plate  used  and  of  the  stamp,  and  also  upon  the  strength  of  the 
electricity ;  the  clear  images  appear  more  frequently  only  because 
soiled  plates  and  the  least  possible  electricity  are  generally  used. 

The  origin  of  the  breath  images,  like  that  of  the  breath  figures,  is 
to  be  ascribed  to  a  change  which  the  electrical  discharge  produces  in 
the  stratum  covering  the  plate,  and  consists  in  an  increase  or  diminu- 
tion of  this  stratum,  according  to  circumstances. 

A  spark  thrown  upon  a  metallic  surface  injures  it  when  perfectly 
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clean,  but  leaves  it  unchanged  if  it  is  soiled  or  tarnished.  This  is  the 
case,  in  forming  breath  images  on  metals.  A  very  small  number  of  dis- 
charges having  passed  between  a  metallic  surface  and  one  of  m  ca 
covering  it,  the  intermitting  discharge  begins  in  the  foreign  stratam 
on  the  surface  of  the  metal,  and  the  metal  remains  uninjured ;  but 
when  the  stratum  is  destroyed,  and  the  breath  image  is  produced,  and 
the  discharges  are  continued,  the  latter  then  begin  on  the  metal  itself, 
which  is  thus  changed.  Such  images,  appearing  without  breathing, 
and  representing  some  parts  of  the  stamp  in  brownish  colors,  Biess 
produced  on  silver  with  from  fifty  to  sixty  revolutions. 

§  78.  Electrolytic  imagts. — If  the  blunt  point  of  a  platinum  needle 
be  placed  on  a  paper  moistened  with  a  solution  of  iodide  of  potassium, 
and  lying  on  a  metallic  plate  connected  with  the  ground,  a  brown 
spot  will  appear  under  the  point  if  the  needle  is  electrified  positively, 
but  there  will  be  no  spot  if  it  be  negatively  electrified.  Using  positive 
and  negative  electricity  one  after  the  other  in  any  order,  the  coloring 
remains  even  when  the  quantity  of  negative  electricity  far  exceeds 
that  of  the  positive. 

This  fact  explains  the  electrolytic  images,  which  Riess  has  invented 
for  proving  the  correctness  of  the  view  presented  above,  on  the  forma- 
tion of  breath  images  by  alternating  discharges. 

A  piece  of  card  paper,  moistened  on  one  surface  with  a  solution  of 
iodide  of  potassium,  was  laid  on  a  metallic  plate  connected  with  the 
ground,  and  then  covered  with  a  plate  of  mica.  A  stamp  was  placed  on 
the  mica,  and,  being  loaded  with  a  weight  of  2  to  14  ounces,  was  con- 
nected with  the  spark  micrometer,  whose  knobs  were  J  a  line  asunder. 
After  twenty  revolutions  of  the  machine,  positive  electricity  continuing 
to  pass  between  the  knobs,  a  very  sharp  image  appeared  on  the  paper 
in  which  the  letters  of  the  stamp  appeared  with  a  brown  color. 

The  explanation  of  this  phenomenon,  according  to  the  above,  is  easj. 
As  in  breath  images,  the  stamp  being  charged  with  positive  electricity, 
it  passes  from  the  lower  surface  of  the  mica  to  the  metal  plate,  and 
thence  through  the  moist  paper  ;  by  this  passage  of  the  -f-  E  to  the 
metal  plate  the  iodide  of  potassium  is  decomposed ;  as  soon  as  a  dis- 
charge takes  place  between  the  knobs  of  the  spark  micrometer,  an  op- 
posite current  sets  in  between  the  metal  plate  and  the  mica  ;  the  +  E 
now  returns  to  the  mica,  and  the  —  E  through  the  moist  disk  to  the 
metal.  While  the  -f-  E  goes  to  the  metal  the  iodide  of  potassium  is 
decomposed,  and  this  efiect  is  not  destroyed  by  the  discharge  in  the 
opposite  direction. 

It  is  to  be  remarked  that  the  passage  of  the  -}-  E  from  the  mica  to 
the  metal  takes  place  gradually,  while  the  discharge  in  the  opposite 
directioil  happens  instantaneously. 

The  same  experiment  being  repeated  in  the  same  manner  with  —  E, 
no  image  is  obtained,  but  only  irregular  brown  spots. 

This  also  may  be  easily  explained ;  the  negative  electricity  goes 
gradually  to  the  metallic  plate,  while  the  passage  in  the  opposite  di- 
rection is  instantaneous ;  thus,  a  greater  quantity  of  positive  elec- 
tricity returns  at  once  to  the  metal'  plate,  and  passes  more  readily  to 
such  points  as  lie  beyond  the  image  surface. 

To  obtain  an  image  with  negative  electricity,  care  has  only  to  be 
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taken  that  the  quantity  of  +  E  Vhich  returns  on  the  discharge  between 
the  knobs  to  the  metal  plate,  shall  be  less,  which  is  attained  by  bring- 
ing the  knobs  of  the  spark  micrometer  closer  together. 


SECTION  FOURTH. 


Fig.  72. 


ELECTRICAL  SPARK  AND  BRUSH. 

§  TO.  Faraday's  researches  on  the  spark  and  briish. — Without  going 
into  the  theoretical  disquisition,  mentioned  in  another  place,*  which 
Faraday  has  given  upon  the  spark  and  brush,  T  will  present  here  only 
the  most  important  facts  which  he  has  obtained  in  his  experiments 
upon  these  phenomena  of  light. — (Pog.  Ann.,  XL VII  and  XLVIII.) 

In  order  to  compare  the  resistance  which  different  gases  presented 
to  the  passage  of  sparks,  with  the  corresponding  resistance  of  the  air, 
Faraday  used  an  apparatus,  a  sketch 
of  which  is  represented  in  fig.  72. 
Two  small  knobs,  s  and  8^  connected 
with  the  conductor  of  an  electrical 
machine,  were  placed  opposite  to  two 
larger  knobs,  I  and  i/,  in  conducting 
connexion  with  the  ground.  The 
diameter  of  the  balls  was  as  follows: 

Ball  s 0.93  of  an  inch. 

Ball^ 0.96  " 

BalU 2.02  " 

BallZ 1.95  " 


/^ 


J 


i: 


7 


The  constant  interval  v  between  s     | 
and  I  was  0.62  of  an  inch ;  the  inter- 
val u  between  8  and  L  was  variable.    J_ 

It  would  have  been  better  if  the 
two  small  balls  s  and  tl  had  been 
perfectly  equal  in  size,  and  I  and  L 
also  equal;  much  more  reliable  con- 
clusions could  then  have  been  drawn 
from  these  experiments. 

The  two  balls  s  and  I  were  placed 
in  a  receiver,  which  could  be  exhaust- 
ed and  then  filled  with  different  gases. 

The  receiver  being  filled  with  air  under  the  pressure  of  the  atmos- 
phere, the  sparks  passed  alternately  at  u  and  v,  when  the  intervals  at 
u  were  between  0.6  and  0.79  inches.  When  the  interval  at  u  was  less 
than  0.6  the  sparks  always  passed  here,  but  if  it  was  greater  than 
0.79  the  sparks  then  always  passed  at  v, 

•  See  ^  24  in  the  Report  for  1856. 
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Similar  results  were  obtained  when  other  gases  were  in  the  receiver 
under  the  atmospheric  pressure.  There  were  two  limits  for  the  in- 
terval at  u^  between  which  the  spark  passed  at  one  time  at  v,  at 
another  at  v ;  the  interval  at  u  being  less  than  the  least  of  these  lim- 
iting numbers,  the  spark  passed  always  at  u^  but  being  greater  than 
the  greatest  of  these  numbers  it  always  took  place  at  v.  The  follow- 
ing table  indicates  the  limits  at  u  for  different  gases,  v  having  the 
constant  value  of  0.62  inch : 


Air,  8  and  S 

Oxygen,  a  and  S 

Nitrogen, «  and  S 

Hydrogen,  «  and  8 

Carbonic  acid,  «  and  8.... 

defiant  gaa,  t  and  S 

Coal  gas,  a  and  8 , 

Muriatic  acid  gas,  s  and  8 


Smallest. 


0.60 
0.59 
0.41 
0.50 
0.65 
0.59 
0..30 
0.25 
0.56 
0.5S 
0.64 
0.69 
0.37 
0.47 
0.89 
0.67 


Greatest. 


0.79 
0.68 
0.60 
0.52 
0.69 
0.70 
0.44 
0.30 
0.72 
0.60 
0.86 
0.77 
0.61 
0.58 
1.32 
0.75 


Mean. 


0.695 
0.635 
0.505 
0.510 
0.615 
0.645 
0.370 
0.275 
0.640 
0.590 
0.750 
0.730 
0.490 
0. 525 
1.105 
0.720 


A  similar  series  of  experiments  gave  for — 


Hydroften ) 

Carbonic  acid SaandS-f- 

Olefiantgas ) 


Smallest. 


0.23 
0.51 
0.66 


Greatest 


0.57 
1.05 
1.27 


Mean. 


0.400 
0.780 
0.965 


which  does  not  coincide  very  well  with  the  former  results,  a  proof  that 
these  numbers  do  not  afford  sufficient  grounds  for  forming  a  conclu- 
sion. 

That  within  certain  limits  of  distance  at  u  the  spark  takes  place 
alternately  at  u  or  v,  and  consequently  that  there  is  not  a  single  per- 
manent value  of  u  for  each  gas,  over  which  the  spark  always  happens 
at  V,  but  under  always  at  u,  depends  upon  accidents  (such  as  particles 
of  dust  floating  in  the  air)  of  which  we  can  give  no  account. 

If  at  one  of  the  intervals  a  spark  once  passed  there  was  generally  a 
strong  tendency  in  it  to  appear  at  the  same  interval  again. 

It  is  a  remarkable  circumstance  that  the  range  of  distance  u  should 
be  much  less  when  s  and  8  are  negative  than  when  these  balls  are 
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positive.     This  is  exhibited  in  the  following  table,  drawn  from  the 
former  experiments.     The  range  was — 


In  air 

oxygen........ .. 

nitrogen 

hydrogen 

carbonic  acid .... 

olefiantgas 

coal  gas 

muriatic  acid  gas. 


i  and  S. 


-h 

— 

0.19 

0.09 

0.19 

0.02 

0.13 

i\n 

0.14 

0.05 

0.16 

0.02 

0.22 

0.08 

0.24 

0.12 

0.43 

0.08 

Although,  as  Faraday  himself  remarks,  these  numbers  require  con- 
siderable correction,  the  general  result  is  striking  and  the  diflFerences 
in  several  cases  very  great. 

It  appears  clearly  from  these  experiments  that  different  gases  have 
not  equal  capacities  for  insulation.  Considering  the  mean  values  of 
u,  (for  positive  charges  of  «  and  S,)  we  perceive  that  a  stratum  0.62  of 
an  inch  of — 


Oxygen 

Nitrogen 
Hydrogen 
Carbonic  acid         ^ 
Olefiant  gas 
Coal  gas 
Muriatic  acid  gas 


insulates  as  well  as  a  stratum 
of  air,  whose  thicknes  is 


0.505 
0.615 
0.370 
0.640 
0.760 
0.490 
1.105 


that  is,  an  electrical  discharge  passes  as  easily  through  a  stratum  of 
air  0.370  of  an  inch  thick,  as  tnrough  one  of  hydrogen  of  0.62  of  an 
inch ;  an  electrical  spark  penetrates  a  stratum  of  air  1.105  inch  thick  as 
easily  as  one  of  0.62  of  an  inch  of  muriatic  acid  gas;  an  electrical 
spark  passes  with  decidedly  more  ease  through  oxygen,  hydrogen,  and 
coal  gas  than  through  an  equal  stratum  of  air ;  but  muriatic  acid 
gas  and  olefiant  gas  present  a  decidedly  greater  resistance  to  the  trans- 
mission of  the  spark  than  an  equal  thickness  of  air  does. 

Similar  results  were  obtained  from  later  but  less  reliable  experi- 
ments.—(Pog.  Ann.,  XL VIII,  281.) 

The  mean  values  of  u  are  not  equal  with  positive  and  negative 
charges  of  S  and  8 ;  for  many  gases  u  has  a  greater  mean  value  with 
a  positive  charge  of  S  and  8  than  with  a  negative ;  for  other  gases  it 
is  the  reverse ;  but  to  draw  the  conclusion  from  these  experiments  that 
many  gases  more  readily  allow  the  negative  and  others  the  positive 
discharge  through  them,  seems  to  me  unwarranted,  because  the  differ- 
ences of  the  above  table  in  this  respect  are  within  the  limit  of  errors 
of  observation. 

Thus,  according  to  the  table  given  above,  the  mean  value  of  v  with 
a  positive  charge  of  8  and  8  is,  for — 

24  s 
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Hydrogen.. , 0.37 

Carbonic  acid 0.64 

Olefiantgae 0  75 

while  Faraday  obtained  from  a  subsequent  series  of  experiments,  sim- 
ilarly arranged,  the  following  values: 

Hydrogen 0.40 

Carbonic  acid 0.78 

Oledant  gas 0.96 

Evidently  the  corresponding  values  of  w,  obtained  by  positive  charges 
of  8  and  8  J  and  which  should  be  exactly  equal,  differ  as  much  from 
each  other  as  the  corresponding  values  for  the  positive  and  negative 
charges  of  a  and  Sj  from  which  it  appears  that  we  are  justified  in  assign- 
ing no  great  value  to  these  differences.  But  there  is  a  further  reason 
for  ascribing  these  differences  to  errors  of  observation,  arising  from 
the  fact  that  when  air  is  in  the  receiver,  and  the  spark  accordingly  takes 
place  through  air,  the  positive  and  negative  mean  values  for  u  are  found 
unequal,  namely:  with  8  and  8  positive  u  =  0.695;  with  8  and  5 
negative  u  =  0.635.  These  differences  can  be  ascribed  only  to  acci- 
dental disturbances,  which  produce  the  errors  of  observation ;  for  why 
should  the  spark,  with  a  positive  charge  of  8  and  Sy  pass  more 
easily  through  the  air  at  t;,  and  with  a  negative  charge,  more  easily 
at  u,  also  through  the  air?  Air  being  in  the  receiver,  and  +  and  — 
charges  imparted  to  8  and  8,  the  values  for  u  would  be  nearly  identi- 
cal, unless  the  errors  of  observation  were  too  considerable. 

Faraday  himself  does  not  consider  these  experiments  decisive  in  this 
respect,  but  brings  forward  some  facts  which  seem  to  indicate  some 
such  difference  between  the  positiveand  thenegative  discharge;  making 
w  =  0.8  of  an  inch,  and  filling  the  receiver  with  muriatic  acid  gas, 
the  discharge  always  took  place,  with  a  positive  discharge  of «  and  Sj 
at  t*,  through  air,  but  with  a  negative  charge  of  «  and  <Sat  v,  through 
the  muriatic  acid  gas. 

It  also  appeared  that  when  the  conductor  was  connected  only  with 
the  muriatic  acid  gas  apparatus  the  discharge  occurred  more  readily 
with  a  negative  discharge  of  the  small  ball  8  than  with  a  positive ;  for 
in  the  latter  case  much  of  the  electricity  passed  off  as  brush  discharge 
through  the  air  from  the  connecting  wire ;  but  in  the  former  case  it 
eAUeemed  to  go  through  the  muriaticacid. — (Pog.  Ann.,  XLVII,  287.) 

§  80.  Unequal  striking  distances  qfpasitive  and  negative  discharge.— 
Many  known  phenomena  coincide  in  showing  that  positive  and  nega- 
tive dischaiges  do  not  take  place  with  equal  facility.  When  a  small 
ball,  connected  with  the  conductor  and  thus  made  inductive,  is  placed 
opposite  a  larger  one,  which  is  uninsulated,  a  spark  is  obtained  twice 
as  long,  the  conductor  being  charged  positively,  as  when  negatively 
charged. 

Faraday  has  closely  investigated  this  phenomenon,  and  obtained 
the  following  facts : 

He  passed  the  discharges  between  two  balls  of  the  respective  diame- 
ters of  2  inches  and  0.25  of  an  inch.     The  larger  ball  being  connected 
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with  the  conductor,  and  thus  made  inductive,  there  appeared  with  a 
positive  conductor — 

Sparks  alone  up  to  an  interval  of 0.49  in. 

Negative  brush,  from  the  small  ball  alone,  when  the  inter- 
val was  greater  than 0.62  ^^ 

With  a  negative  conductor — 

Sparks  alone  up  to  an  interval  of 1.15  *' 

Positive  brush,  from  the  small  ball  alone,  when  the  interval 

was  greater  than 1.65  '^ 

Between  these  limits  he  obtained  sparks  and  brushes  mixed. 

The  balls  were  then  exchanged,  the  small  ball  being  connected  with 

the  conductor,  and  the  large  one  uninsulated.     The  result  with  a 

positive  conductor  was — 

Sparks  alone  to  an  interval  of. 0.4    in. 

Negative  brush  alone,  when  the  interval  was  greater  than..     0.44  '* 
From  these  experiments  it  follows  that — 

1.  Longer  sparks  are  obtained  when  the  small  ball  is  positively 
electrified. 

2.  Longer  sparks  are  obtained  when  the  large  ball  is  the  inducing, 
and  the  small  one  the  inducteous  ball. 

When  the  small  ball  discharges  electricity  in  the  form  of  brushes, 
they  are  much  more  numerous,  and  each  one  seems  to  carry  off  much 
less  electrical  force  when  the  discharged  electricity  is  negative  than 
when  positive. 

This  appears  to  indicate  that  a  small  ball  requires  a  greater  tension 
for  discharging  when  positive  than  when  negative. 

To  illustrate  this  important  point,  Faraday  arranged  an  apparatus, 
represented  in  fig.  73.  A  fork.  A,  carrying  a  large  and  a  Fi«.  73. 
small  ball,  was  connected  with  the  conductor  of  a  machine  ; 
a  perfectly  similar  fork,  B,  was  connected  with  a  discharg- 
ing train  ;  the  small  ball  on  eeich  fork  was  placed  opposite 
the  larger  one  on  the  other.  The  intervals  at  n  and  o  were 
equal.  The  conductor  being  negative,  the  discharge  al- 
ways happened  at  n,  which  is  not  surprising,  because  the 
negative  charge  of  the  small  inducing  ball  at  n  is  always 
stronger  than  the  positive  charge  of  the  small  inductious 
ball  at  o.  But  had  the  discharge  taken  place  at  o  with  a 
positive  charge  of  the  conductor,  it  would  have  appeared 
that  the  weak  negative  charge  of  the  small  inducteous 
ball  discharges  with  greater  facility  than  the  far  stronger 
positive  charge  of  the  small  inducing  ball  at  n,  which 
would  have  been  a  decisive  proof  of  the  more  facile  dis- 
charge of  negative  electricity.  But  such  a  decisive  result 
the  experiments  did  not  give ;  when  the  intervals  at  n  and 
o  were  0.9  of  an  inch,  or  0.6,  the  discharge  always  took 
place  at  n,  whether  the  conductor  was  positive  or  negative. 

The  interval  n  being  made  0.79  and  0  0.58  of  an  inch,  if  the  con- 
ductor was  positive,  the  discharge  at  both  n  and  o  was  about  equal, 
^ut  if  negative,  the  discharges  mostly  happened  at  n,  which  signified^ 
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evidently,  that  the  small  ball  discharged  in  the  negative  state  some- 
what more  easily  than  in  the  positive,  yet  their  result  is  not  perfectly 
decisive. 

A  contrivance,  similar  to  that  of  fig.  TS,  was  placed  inside  a  glass 
vessel,  which  could  be  filled  with  difierent  gases.  With  equal  inter- 
vals at  n  and  o,  Faraday  obtained  quite  decided  results  for  carbonic 
acid.  When  the  conductor  was  positive  the  discharge  took  place 
mostly  at  o,  when  negative  always  at  n;  here,  then,  the  negative  dis- 
charge was  decidedly  the  more  easy,  and  in  coal  gas  the  preponderance 
of  the  negative  discharge  was  just  as  decided.  In  air  and  in  oxygen 
the  greater  facility  of  the  negative  discharge  appeared  somewhat 
doubtful ;  in  nitrogen  and  in  hydrogen  there  appeared  some  probability 
of  an  opposite  relation. 

Belli  has  made  experiments,  from  which  it  follows  that  negative 
electricity  escapes  more  easily  into  air  than  positive, — (Pog.  Ann. 
XXXV,  73.) 

After  fastening  a  quadrant  electrometer  on  a  horizontal  insulated 
conductor  and  electrifying  it  positively,  he  found,  as  a  mean  of  three 
experiments,  that  the  electrometer  required  a  period  of  ten  minutes 
to  sink  from  20°  to  10°  ;  but  with  negative  electricity  only  4.5 
minutes  were  required. 

§  81.  Sparks  in  different  gases. — The  phenomena  attendant  on  sparks 
in  different  gases  have  been  often  observed  and  described.  Faraday 
has  made  experiments  on  this  subject  also,  and  describes  them  in  the 
twelfth  series  of  his  Experimental  Researches. — (Pog.  Ann.  XLVII, 
536.) 

The  gases  were  under  the  pressure  of  the  atmosphere  ;  the  sparks 
passed  between  brass  balls. 

^*  In  air,"  says  Faraday,  "  the  sparks  have  that  intense  light  and 
bluish  color  which  are  so  well  known,  and  often  have  faint  or  dark 
parts  in  their  course,  when  the  quantity  of  electricity  passing  is  not 
great. 

**  In  nitrogen  they  are  very  beautiful,  having  the  same  general  ap- 
pearance as  in  air,  but  have  decidedly  more  color,  of  a  bluish  or  purple 
character,  and,  as  I  thought,  were  remarkably  sonorous. 

<<  In  oxygen  the  sparks  were  whiter  than  in  air  or  nitrogen,  and  I 
think  not  so  brilliant. 

^^ In  hydrogen  they  had  a  very  fine  crimson  color" — "very  little 
sound  was  produced  in  this  gas." 

"  In  carbonic  acid  gas  the  color  was  similar  to  that  of  the  spark  in 
air,  but  with  a  little  green  in  it.  The  sparks  were  remarkably  irregu- 
lar in  form,  more  so  than  in  common  air. 

"  In  muriatic  acid  gas  the  spark  was  nearly  white.  It  was  always 
bright  throughout,  never  presenting  those  dark  spots  which  happen  in 
air,  nitrogen,  and  other  gases. 

''In  coal  gas  the  spark  was  sometimes  green,  sometimes  red,  and 
occasionally  one  part  was  green  and  another  red ;  black  parts  also 
occurred  very  suddenly  in  the  line  of  the  spark." 

Sparks  may  be  obtained  in  media,  which  are  far  denser  than  air- 
as  in  oil  of  turpentine,  olive  oil,  resin,  glass,  spermaceti,  water,  &c. 
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§  82.  The  electrical  brush, — The  most  important  facts  which  Fara- 
day has  obtained  in  reference  to  the  brush  are  the  following,)  Pog. 
Ann.,XLVII:) 

*'  The  brush  and  spark  gradually  pass  into  each  other."  (Faraday 
calls  the  electrical  brush  '^  a  spark  to  air.")  <^  Making  a  small  ball 
positive  by  a  good  electrical  machine  with  a  large  prime  conductor, 
and  approaching  a  large  uninsulated  discharging  ball  towards  it,  very 
beautiful  variations  from  the  spark  to  the  brusli  may  be  obtained. 
The  drawings  of  long  and  powerful  sparks,  given  by  Van  Marum, 
(description  of  the  large  machine  in  Taylor's  museum,  German  trans- 
lation of  1786,  Tab.  Ill,  fig.  1 ;)  Harris,  (Phila.  Trans.,  1834,  p.  243,) 
and  others, also  indicate  the  same  phenomena,"  namely,  a  ramification 
of  the  spark  by  which  its  transition  to  the  brush  is  made. — (Fara- 
day's Researches,  §  1448.) 

"If  an  insulated  conductor,  connected  with  the  positive  conductor  of 
an  electrical  machine,  have  a  metal  rod  0.3  of  an  inch  in  diameter 
projecting  from  it  outwards  from  the  machine  and  terminating  by  a 
rounded  end  or  a  small  ball,  it  will  generally  give  good  brushes  ;  or 
if  the  machine  be  not  in  good  action,  then  many  ways  of  assisting 
the  formation  of  the  brush  can  be  resorted  to  ;  thus,  the  hand  or  any 
targe  conducting  surface  may  be  approached  towards  the  termination ;" 
**  or  the  termination  may  be  smaller  and  of  badly  conducting  matter, 
as  wood  ;  or  sparks  may  be  taken  between  the  prime  conductor  and 
the  secondary  conductor,  to  which  the  termination  giving  brushes 
belongs;"  ** or  the  air  around  the  termination  may  be  rarefied." — 
(1425.) 

That  the  brush  is  not  a  continuous  discharge  is  evinced  in  the 
gradual  transition  of  the  spark  to  the  brush.  By  proper  proportion, 
m  the  size  of  the  small  knob  to  the  power  of  the  machine,  brushes  are 
obtained  which  show  immediately  that  they  consist  of  ramified  sparks 
rapidly  following  each  other  ;  the  machine  being  worked  more  rapidly, 
or  with  the  same  working  of  the  machine  substituting  a  still  smaller 
discharging  knob,  the  brush  assumes  a  more  uniform  appearance, 
which  Faraday  very  well  describes  in  the  following  words :  **  A  short 
conical  bright  part  or  root  appeared  at  the  middle  part  of  the  ball, 
projecting  directly  from  it,  which,  at  a  little  distance  from  the  ball, 
broke  out  suddenly  into  a  wide  brush  of  pale  ramifications,  having  a 
quivering  motion,  and  being  accompanied  at  the  same  time  with  a 
low,  dull,  chattering  sound." — (1426.) 

At  first  such  a  brush  seems  continuous,  but  Wheatstone  has  shown 
that  it  consists  of  successive  intermitting  discharges,  (Philos.  Trans. , 
1834,  p.  586,)  which  was  to  be  expected  from  the  gradual  transition 
of  the  spark  to  the  brush.  Faraday  gives  a  very  simple  method  for 
decomposing  the  apparently  continuous  brush  into  its  elementary 
parts  without  the  help  of  Wheatstone's  rotating  mirror  ;  he  says :  **  If 
the  eye  be  passed  rapidly,  not  by  a  motion  of  the  head,  but  of  the 
eyeball  itself,  across  the  direction  of  the  brush,  by  first  looking  stead- 
fastly about  10°  or  15°  above,  and  then  instantly  as  much  below  it, 
the  general  brush  will  be  resolved  into  a  number  of  individual 
brushes." — (1427.)  This  method  of  analyzing  has  not  succeeded 
perfectly  in  my  trials. 
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'<  On  usiDg  a  smaller  ball,  the  general  bnisli  was  smaller,  and  tbe 
sound,  though  weaker,  more  continuous.  On  resolving  the  brush  into 
its  elementary  parts  as  before  these  were  found  to  occur  at  moch 
shorter  intervals. 

**  Employing  a  wire  with  a  round  end,  the  brush  was  still  smaller, 
but,  as  before,  separable  into  successive  discharges.  The  sound,  though 
feebler,  was  higher  in  pitch,  being  a  distinct  musical  note." 

The  sound  is  in  fact  due  to  the  recurrence  of  the  noise  of  each 
separate  discharge,  and  these  happening  at  intervals  nearly  equal, 
under  ordinary  circumstances,  cause  a  definite  note  to  be  head,  whose 
pitch  rises  with  the  increased  rapidity  and  regularity  of  the  discharge. 

**  By  using  wires  with  finer  terminations,  smaller  brushes  were 
obtained,  until  they  could  hardly  be  distinguished  as  brushes.  But 
as  long  as  sound  was  heard  the  discharge  could  be  ascertained  by  the 
eye  to  be  intermitting  ;  and  when  the  sound  ceased  the  light  became 
continuous  as  a  glow." 

To  those  not  accustomed  to  use  the  eye  in  the  above-described  man- 
ner, Wheatstone's  apparatus  with  the  revolving  mirror  is  recom- 
mended. Another  excellent  process  for  analyzing  the  brush  is  to 
produce  it  on  the  end  of  a  rod,  held  in  the  hand  opposite  to  the  prime 
conductor,  and  then  move  the  rod  rapidly  from  side  to  side,  whilst  the 
eye  remains  still.— (1428— 1423.) 

§  83.  The  brush  in  various  gases. — The  experiments  on  the  brush  in 
various  gases  Faraday  made  with  brass  rods,  about  one  quarter  of  an 
inch  thick,  and  whose  rounded  ends  were  placed  opposite  each  other 
in  a  glass  globe  of  seven  inches  diameter,  containing  the  gas.  One 
of  these  rods  was  connected  with  the  prime  conductor,  the  other  with 
the  ground.— (Pog.  Ann.,  XLVII,  553.) 

**  Air.  Fine  positive  brushes  are  easily  obtained  in  air,  at  common 
pressures,  possessing  the  well  known  purplish  light.  When  the  air 
is  rarefied  the  ramifications  are  very  long,  filling  the  globe;  the  light 
is  greatly  increased  and  is  of  a  beautiful  purple  color,  with  an  occa- 
sional rose  tint  in  it. 

^*  Oxygen,  At  common  pressures  the  brush  is  very  close  and  com- 
pressed, and  of  a  dull  whitish  color.  In  rarefied  oxygen  the  form  and 
appearance  are  better ;  the  color  somewhat  purplish,  but  all  the  char- 
acters very  poor  compared  to  those  in  air." 

^^ Nitrogen  gives  brushes  with  great  facility  at  the  positive  surface,  far 
beyond  any  other  gas."  **  They  are  almost  always  fine  in  form,  light, 
and  color,  and  in  rarefied  nitrogen  are  magnificent.  They  surpass 
the  discharges  in  any  other  gas  as  to  the  quantity  of  light  evolved." 

**  Hydrogen^  at  common  pressures,  gives  a  better  brush  than  oxygen, 
but  does  not  equal  nitrogen  ;  the  color  was  greenish  gray.  In  rare- 
fied hydrogen  the  ramifications  were  very  fine  in  form  and  distinctness, 
but  pale  in  color,  with  a  soft  and  velvety  appearance,  and  not  at  all 
equal  to  those  in  nitrogen.  In  the  rarest  state  of  the  gas  the  color 
was  a  pale  gray  green." 

^^Coal  gas.  The  brushes  were  rather  difficult  to  produce."  "They 
were  short  and  strong,  generally  of  a  greenish  color."  "In  rare 
coal  gae  the  brush  forms  were  better,  but  the  light  very  poor  and  the 

color  gTBLj." 
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**  Carbonic  acid  produces  a  very  poor  brnsli  at  oommon  pressures." 
^*  Iq  rarefied  carbonic  acid  the  brush  is  better  in  form^  but  weak  as  to 
light,  being  of  a  dull  greenish  or  purplish  hue." 

**  Muriatic  add  gas.  It  is  very  difficult  to  obtain  the  brush  in  this 
gas  at  common  pressures.  On  gradually  increasing  the  distance  of 
the  rounded  ends  the  sparks  suddenly  ceased  ^hen  the  interval  was 
about  an  inch,  and  the  discharge,  which  was  still  through  the  gas  in 
the  globe,  was  silent  and  dark.  Occasionally,  a  very  short  brush  could, 
for  a  few  moments,  be  obtained,  but  it  quickly  disappeared.  Even 
when  the  intermitting  spark  current  from  the  machine  was  used  a 
brush  was  obtained  with  difficulty,  and  that  very  short;"  **in  the 
mean  time,  magnificent  brushes  were  passing  off  from  different  parts  of 
the  machine  into  the  surrounding  air.  On  rarefying  the  gas  the  forma- 
tion of  the  brush  was  facilitated,  but  it  was  yet  of  a  low,  squat  form, 
very  poor  in  light,  and  very  similar  on  both  the  positive  and  negative 
surfaces."  **0n  rarefying  the  gas  still  more  a  few  large  ramifica- 
tions were  obtained,  of  a  pale  bluish  color,  utterly  unlike  those  in 
nitrogen."— (1456— 1462.) 

§84,  Brush  in  denser  media. — Electrical  brushes  are  produced,  not 
only  in  air  and  gases,  but  in  far  denser  media.  Faraday  procured  it 
in  oil  of  iurpentinCy  (1452,)  **  from  the  end  of  a  wire  going  through  a 
glass  tube  into  the  fluid,  contained  in  a  metal  vessel.  The  brush  was 
small,  and  very  difficult  to  obtain;  the  ramifications  were  simple, 
and  stretched  out  from  each  other,  diverging  very  much.  The  light 
w€w  exceedingly  feeblcj  a  perfectly  dark  room  being  required  for  its 
observation.  When  a  few  solid  particles,  as  of  dust  or  silk,  were  in 
the  liquid,  the  brush  was  produced  with  much  greater  facility." 

§  85.  Difference  of  the  positive  and  negative  brush  discharge, — On  this 
subject  I  extract  the  following  remarks  by  Faraday : 

*'  When  the  brush  discharge  is  observed  in  air,  at  the  positive  and 
negative  surfaces,  there  is  a  very  remarkable  difference.  The  differ- 
ence in  question  used  to  be  expressed  in  former  times  by  saying  that 
**  a  point  charged  positively  gave  brushes  into  the  air,  whilst  the  same 
point  charged  negatively  gave  a  star."  This  is  true  only  of  bad  con- 
ductors, or  of  metallic  conductors  charged  intermittingly.  If  metallic 
points  project  freely  into  the  air  the  positive  and  negative  light  upon 
them  differ  very  little  in  appearance." 

These  phenomena  vary  exceedingly  under  different  circumstances, 
as  Faraday  shows : 

'*  If  a  metallic  wire,  with  a  rounded  termination  in  free  air,  be  used 
to  produce  the  brushy  discharge,  then  the  brushes  obtained  when  the 
wire  is  charged  negatively  are  very  pojr  and  small  by  comparison  with 
those  produced  when  the  charge  is  positive.  Or  if  a  large  metal  ball, 
connected  with  the  electrical  machine,  be  charged  positively ^  and  a 
fine  uninsulated  point  be  gradually  brought  towards  it,  a  star  appears 
on  the  point  when  at  a  considerable  distance,  which,  though  it  becomes 
brighter,  does  not  change  its  form  of  a  star  until  it  is  close  up  to  the 
ball ;  whereas,  if  the  ball  be  charged  negatively,  the  point,  at  a  con- 
siderable distance,  has  a  star  on  it  as  before  ;  but  when  brought  nearer, 
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a  brash  formed  on  it,  extending  to  the  negative  ball ;   and  when 
Btill  nearer,  the  brush  ceased  and  bright  sparks  passed." 

As  we  have  already  seen,  §  80,  the  spark  discharge  passes  into  the 
brush  at  far  less  distances  if  the  surface  on  which  the  discharge  begins 
(the  small  ball  or  the  rounded  end  of  a  rod)  is  negative,  than  if  it  is 
positive ;  but  on  going  further  into  the  succession  of  charges  we  find 
that  the  positive  brush  passes  into  glow  long  before  the  negative. 

**  A  metal  rod  0.3  of  an  inch  in  diameter,  with  a  rounded  end  pro- 
brush.  It  was  ascertained,  both  by  sight  and  sound,  that  the  succesisre 
jecting  into  the  air,  was  charged  negatively  and  gave  a  short  noisy 
discharges  were  very  rapid  in  their  recurrence,  six  or  seven  times  more 
numerous  than  when  the  rod  was  charged  positively  to  an  equiJ 
degree." 

**  When  the  rod  was  positive  it  was  easy,  by  working  the  machine 
a  little  quicker,  to  replace  the  brush  by  a  glow,  but  when  it  was  nega- 
tive no  efforts  could  produce  this  change." — (1468.) 

''  A  point  opposite  the  negative  brush  exhibited  a  star,  and,  as  it  was 
approximated,  caused  the  size  and  sound  of  the  brush  to  diminish,  and 
at  last  to  cease,  leaving  the  negative  end  silent  and  dark,  yet  effective 
as  to  discharge."— (1469.) 

*'  When  the  round  end  of  a  smaller  wire  was  advanced  towards  the 
negative  brush,  it  (becoming  positive  by  induction)  exhibited  the  quiet 
glow  at  eight  inches  distance,  the  negative  brush  continuing.  When 
nearer,  the  pitch  of  the  sound  of  the  negative  brush  rose,  indicating 
quicker  intermittances  ;  still  nearer  the  positive  end  threw  off  ramifi- 
cation and  distinct  brushes,  at  the  same  time  the  negative  brush  con- 
tracted in  its  lateral  direction  and  collected  together,  giving  a  peculiar, 
narrow,  longish  brush,  in  shape  like  a  hair  pencil ;  the  two  brushes 
existing  at  once,  but  were  very  different  in  their  form  and  appearance, 
and  especially  in  the  more  rapid  recurrence  of  the  negative  discharges 
than  of  the  positive.  On  using  a  smaller  positive  wire  for  the  same 
experiment  the  glow  first  appeared  in  it  and  then  the  brush,  and 
the  two  at  one  distance  became  exceedingly  alike  in  appearance." 
(1470.) 

**  In  air  the  superiority  of  the  positive  brush  is  well  known.  In 
nitrogen  it  is  as  great  or  even  greater  than  in  air.  In  hydrogen  the 
positive  brush  loses  a  part  of  its  superiority,  not  being  so  good  as  in 
nitrogen  or  air,  whilst  the  negative  brush  does  not  seem  injured. 
In  oocygen  the  positive  brush  is  compressed  and  poor,  whilst  the  nega- 
tive did  not  become  less  ;  the  two  were  so  alike  that  the  eye  frequently 
could  not  tell  one  from  the  other.  In  coal  gas  the  brushes  are 
difficult  of  production  ;"  *'  and  the  positive  not  much  superior  to  the 
negative,  either  at  common  or  low  pressure.  In  carbonic  add  this 
approximation  of  character  also  occurred.  In  muriatic  acid  gas  the 
positive  brush  was  very  little  better  than  the  negative." — (1476.) 

§  86.  Glow  discharge. — The  glow  **  seems  to  depend  upon  a  quick 
and  almost  continuous  charging  of  the  air  close  to  and  in  contact  with 
the  conductor." — (Faraday's  Researches,  1626.)  Faraday  was  never 
able  to  separate  it  into  visible  intermitting  elementary  discharges. 
The  glow  IS  produced  by — 

Ist.  Diminution  of  the  charging  surface. — At  the  end  of  a  metal  rod 
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with  a  blunt  conical  point,  a  phosphorescent  continuous  glow  is  ob- 
tained the  more  readily  as  the  point  is  finer. 

2d.  Increase  of  power  in  the  machine, — Rounded  ends,  which  give 
only  brushes  when  the  machine  is  in  weak  action,  give  the  glow  readily 
when  the  machine  is  in  good  order. 

3d.  Rarefaction  of  the  air. — A  brass  ball  2^  inches  in  diameter 
being  made  positively  inductive  in  an  air-pump  receiver,  became 
covered  with  glow  in  part,  ''when  the  pressure  was  reduced  to  4.4 
inches.  By  a  little  adjustment  the  ball  could  be  covered  all  over  with 
this  light.  Using  a  brass  ball  1.25  inch  in  diameter,  and  making 
it  inducteously  positive  by  an  inducti  ze  negative  point,  the  phenomena 
were  exceedingly  beautiful.  The  glow  came  over  the  positive  ball, 
and  gradually  increased  in  brightness  until  it  was  at  least  very  lu- 
minous ;  and  it  also  stood  up,  like  a  low  flame,  half  an  inch  or  more 
in  height."— (1529.) 

The  negative  glow  is  difficult  to  obtain  in  air  at  common  pressures  ; 
''  and  it  is  as  yet  questionable  whether,  even  on  fine  points,  what  is 
called  the  negative  star  is  not  a  very  reduced,  but  still  intermitting 
brush,  or  a  glow." — (1530.) 

In  rarefied  air  the  negative  glow  can  easily  be  obtained.  If  the 
rounded  ends  of  two  metal  rods  about  0.2  of  an  inch  in  diameter 
are  about  four  inches  apart  in  rarefied  air,  the  glow  can  be  easily  ob- 
tained on  both  rods,  covering  not  only  the  ends  but  an  inch  or  two  of 
the  part  behind.  Balls  are  also  covered  with  the  negative  glow  in 
rarefied  air,  whether  their  surface  is  inductive  or  inducteous. — (1531.) 

The  glow  occurs  in  all  the  gases  examined  for  it  by  Faraday.  He 
thought  he  obtained  it  also  in  oil  of  turpentine,  though  it  was  very 
dull  and  small.— (1534.) 

*'  The  glowis  always  accompanied  bya  wind,proceedingeitlier  directly 
out  from  the  glowing  part  or  directly  towards  it ;  the  former  being  the 
most  general  case."  If  the  arrangements  are  made  so  that  the  ready 
and  regular  access  of  air  to  a  part  exhibiting  the  glow  be  interfered 
with  or  prevented  the  glow  then  disappears. — (1535.) 

Frequently  it  is  possible  to  change  the  brush  given  by  the  end  of 
a  rod  into  a  glow,  by  simply  aiding  the  formation  of  a  current  of  air 
at  its  extremity. — (1535.) 

§  87.  Dark  discharge, — If  to  the  rounded  end  of  a  metallic  rod  pro- 
jecting from  the  prime  conductor  of  a  machine  a  similar  rod  be  held 
at  a  little  distance,  it  is  easy  to  obtain  the  appearance  of  light  at  the 
ends  of  both  rods,  while  the  intervening  space  between  the  positive 
and  negative  light  remains  dark  ;  besides  this  familiar  phenomenon, 
Faraday  notices  a  very  remarkable  case  of  dark  discharge. 

"  Two  brass  rods,  0.3  of  an  inch  in  diameter,  entering  a  glass  globe 
on  opposite  sides,  had  their  ends  brought  into  contact,  and  tho  air 
about  them  very  much  rarefied.  A  discharge  of  electricity  from  the 
machine  was  then  made  through  them,  and  while  that  continued  the 
ends  were  separated  from  each  other.  At  the  moment  of  separation 
a  continuous  glow  came  over  the  end  of  the  negative  rod,  the  positive 
termination  remaining  quite  dark.  As  the  distance  was  increased  a 
purple  stream  or  haze  appeared  on  the  end  of  the  positive  rod,  and 
proceeded  directly  onward  towards  the  negative  rod,  elongating  aa  tha 
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interval  was  enlarged,  bnt  never  joining  the  negative  glow,  there  being 
always  a  short  dark  space  between.  This  space,  of  about  one-slxteentbor 
one-twentieth  of  an  inch  was  apparently  invariable  in  its  extent  and 
its  position  relative  to  the  negative  rod ;  nor  did  the  negative  glow  vary. 
Whether  the  negative  ends  were  inductive  or  inducteous  the  same  efiect 
was  produced." 

Similar  phenomena  were  obtained  with  balls  instead  of  the  rounded 
ends  of  rods. 

§  88.  Conveciive  discharge. — The  dielectric  being  penetrated  by  the 
spark,  the  brush,  and  also  by  the  glow,  Faraday  calls  this  form  of 
discharge  the  disruptive  discharge.  With  the  brush,  and  still  more 
with  the  glow,  another  form  of  discharge  appears,  making  itself  mani- 
fest by  the  so-called  electrical  wind.  This  is  owing  to  the  particlea  of 
the  dielectric,  in  close  contact  with  the  charged  conductor,  (on  the  end 
of  the  electrified  rod,)  receiving  an  electrical  charge,  in  consequenceof 
which  they  are  repelled  ;  and  by  a  repetition  of  this  action  the  conduc- 
tor is  discharged. 

**  Why  a  point  should  be  so  exceedingly  favorable  to  the  production 
of  currents  is  evident.  It  is  at  the  extremity  of  the  point  that  the 
intensity  necessary  to  charge  the  air  is  first  acquired  ;  it  is  from  thence 
that  the  charged  particle  recedes ;  and  the  mechanical  force  which  it  im- 
presses on  the  air  to  form  a  current  is  in  every  way  favored  by  the  shapeg 
and  position  of  the  rod  whose  point  forms  the  termination. " — (1573.) 

Particles  of  dust  floating  in  the  air  favor  the  escape  of  electricity. 

^'  On  using  oil  of  turpentine  as  the  dielectric^  the  action  and  conrfle 
of  small  conducting,  carrying  particles  in  it,  can  be  well  observed." 

**  A  very  striking  eflect  was  produced  on  oil  of  turpentine,  which, 
whether  it  was  due  to  the  carrying  power  of  the  particles  in  it,  or  to 
any  other  action  of  them,  is,  perhaps,  as  yet  doubtful.  A  portion  of 
that  fluid  in  a  glass  vessel  had  a  large  uninsulated  silver  dish  at  the 
bottom,  and  an  electrified  metal  rod,  with  a  round  termination,  dip- 
ping into  it  at  the  top.  The  insulation  was  very  good.  The  rod  end, 
with  a  drop  of  gum  water  attached  to  it,  was  then  electrified  in  the 
fluid  ;  the  gum  water  soon  spun  ofi*  in  fine  threads,  and  was  quicklj 
dissipated  through  the  oil  of  turpentine.  By  the  time  that  four  drops 
had  in  this  manner  been  commingled  with  a  pint  of  the  dielectric,  the 
latter  had  lost  by  far  the  greatest  portion  of  its  insulating  power;" 
'*  the  fluid  was  slightly  turbid.  Upon  being  filtered  through  paper 
only,  it  resumed  its  first  clearness,  and  now  insulated  as  well  as  be- 
fore."—(1571.) 

"Conducting  fluid  terminations,  instead  of  rigid  points,  illustrate  in 
a  very  beautiful  manner  the  formation  of  the  currents,  with  their 
effects  and  influence  in  exalting  the  conditions  under  which  they  were 
commenced.  Let  the  rounded  end  of  a  brass  rod,  0.3  of  an  inch,  or 
thereabouts,  in  diameter,  point  downwards  in  free  air  ;  let  it  be  amal- 
gamated and  have  a  drop  of  mercury  suspended  from  it,  and  then  let 
it  be  powerfully  electrized,  the  mercury  will  present  the  phenomenon 
of  glow  ;  a  current  of  air  will  rush  along  the  rod  and  set  off"  from  the 
mercury  directly  downwards,  and  the  form  of  the  metallic  drop  will  be 
slightly  afiected,  the  convexity  at  a  small  part  near  the  middle  and 
lower  part  becoming  greater,  whilst  it  diminishes  all  round  at  places 
a  little  removed  from  this  spot." — (1581.) 
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^*Take  next  adropof  strong  solution  of  muriateofHme;being  * 
electrified,  a  part  will  probably  be  dissipated,  but  a  con- 
Biderable  portion,  if  the  electricity  be  not  too  powerful,  will 
^remain,  forming  a  conical  drop,  (fig.  74,)  accompanied  by 
a  strong  wind.  If  glow  be  produced  the  drop  will  be  smooth 
on  the  surface.  If  a  short  low  brush,  is  formed  a  minute 
tremulous  motion  of  the  liquid  will  be  visible." 

"With  a  drop  of  water  the  eflects  were  of  the  same  kind,  and 
were  best  obtained  when  a  portion  of  gum  water  or  syrup  hung 
from  a  ball,  (fig.  75.)  When  the  machine  was  worked  slowly  a  fine, 
large,  quite  conical  drop,  with  concave  lateral  outline  and  a  rig. 75. 
small  rounded  end,  was  produced,  on  which  the  glow  appeared, 
whilst  a  steady  wind  issued  from  the  point  of  the  cone  of 
Bofficient  force  to  depress  the  surface  of  uninsulated  water 
held  opposite  to  the  termination.  When  the  machine  was  ( 
worked  more  rapidly  some  of  the  water  was  driven  ofi",  the 
smaller  pointed  portion  left  was  roughish  on  the  surface, 
and  the  sound  of  successive  brush  discharges  was  heard. 
With  still  more  electricity,  more  water  was  dispersed ;  that  which  re- 
mained was  alternat,ely  elongated  and  contracted,"  and  **a  stronger 
hrush  discharge  was  heard.  When  water  from  beneath  was  brought 
towards  the  drop,  it  did  not  indicate  the  same  regular,  strong,  contracted 
current  of  air  as  before;  and  when  the  distance  was  such  that  sparks 
passed  the  water  beneath  was  attracted  rather  than  driven  away,  and 
the  current  of  air  ceased." — (1584.) 

"  That  the  drop,  when  of  water,  or  a  better  conductor  than  water, 
is  formed  into  a  cone  principally  by  the  current  of  air,  is  shown, 
amongst  other  ways,  thus :  A  sharp  point  being  held  opposite  the  coni- 
cal drop,  the  latter  soon  lost  its  pointed  form,  was  retracted  and  be- 
came round  ;  the  current  of  air  from  it  ceased,  and  was  replaced  by 
one  from  the  point  beneath,  which,  if  the  latter  was  held  near  enough 
to  the  drop  actually  blew  it  aside  and  rendered  it  concave  in  form." 
With  still  worse  conductors,  as  oil,  or  oil  of  turpentine,  the  fiuid  was 
**  spun  out  into  threads  and  carried  oif,  not  only  because  the  air  rushing 
over  its  surface  helped  to  sweep  it  away,  but  also  because  its  insulating 
particles  assumed  the  same  changed  state  as  the  particles  of  air,  and, 
not  being  able  to  discharge  to  them  in  a  much  greater  degree  than 
the  air  particles  themselves  could  do,  were  carritd  ofl*by  the  same  causes 
which  urged  these  in  their  course.  A  similar  effect  with  melted  sealing- 
wax  on  ametal  point  formsanoldand  well  known  experiment." — (1588.) 

**  A  drop  of  gum  water  in  the  exhausted  receiver  of  the  air  pump 
was  not  sensibly  affected  in  its  form  when  electrified/'  which  was 
partly  owing  to  the  diminished  current  of  air,  aud  partly,  perhaps,  that 
the  tension  of  the  electricity  on  the  ball  is  not  so  great  in  rarefied  as 
in  dense  air. 

**  That  I  many  not  be  misunderstood,"  says  Faraday,  **  I  must  ob- 
serve here  that  I  do  not  consider  the  cones  produced  as  the  result  only 
of  the  current  of  air  or  other  insulating  dielectrics  over  their  surface. 
When  the  drop  is  of  badly  conducting  matter  a  part  of  the  effect  is 
due  to  the  electrified  state  of  the  particles,"  &c. — (1594.) 
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"  When  the  phenomena  of  currents  are  observed  in  dense  insulatine 
dielectrics  they  present  us  with  extraordinary  degrees  of  mechaDicflu 
force.  Thus,  if  a  pint  of  well  rectified  and  filtered  oil  of  turpentine 
be  put  into  a  glass  vessel  and  two  wires  be  dipped  into  it  in  different 
places,  one  leading  to  the  electrical  machine  and  the  other  to  the  dis- 
charging train,  on  working  the  machine,  the  fluid  will  be  thrown  into 
violent  motion,  whilst,  at  the  same  time,  it  will  rise  2,  3,  or  4  inches np 
the  machine  wire,  and  dart  ofiF  in  jets  from  it  into  the  air." — (1595,) 

'^  A  drop  of  mercury  being  suspended  from  an  amalgamated  brass 
ball  preserved  its  form  almost  unchanged  in  air,  but  when  inmiersed 
in  the  oil  of  turpentine  it  became  very  pointed  and  even  particles  of 
the  metal  could  be  spun  out  and  carried  off.  The  form  of  the  liquid 
metal  was  just  like  that  of  syrup  in  air," — (1597.) 

**If  the  mercury  at  the  bottom  of  the  fluid  be  connected  with  the 
electrical  machine,  whilst  a  rod  is  held  in  the  hand  terminating,  in  a 
ball  three  quarters  of  an  inch  in  diameter,  and  the  ball  be  dipped  into 
the  electrified  fluid,  very  striking  appearances  ensue.     When  the  ball     j 
is  raised  again  so  as  to  be  at  a  level  nearly  out  of  the  fluid,  large  por-    1 
tions  of  the  latter  will  seem  to  cling  to  it,  (fig.  76.)     If  it  be  raised    / 

Fig.  76.  Fig.  77.  Fig.  78. 


higher  a  column  of  the  oil  of  turpentine  will  still  connect  it  with 
that  in  the  basin  below,  (fig.  77.)  If  the  machine  be  excited  into 
more  powerful  action  this  will  become  more  bulky,  and  may  then  also 
be  raised  higher,  assuming  tha  form,  (fig.  78.) 

**  A  very  remarkable  effect  is  produced  on  these  phenomena,  con- 
nected with  positive  and  negative  charge  and  discharge,  namely,  that 
a  ball  charged  positively  raises  a  much  higher  and  larger  colamn 
of  the  oil  of  turpentine  than  when  charged  negatively." — (Faraday 
Researches,  series  XIII,  1600.) 

§  89.  Latoa  of  tJie  brightness  of  the  dectrical  spark. — Masson  pub- 
lished in  the  14th  volume  of  the  Aniides  de  Chimie  et  de  Physique, 
page  129,  (1845,  3d  part,)  his  researches  upon  the  brightness  of  the 
electrical  spark,  under  the  title  :  **  Etudes  de  Photametrie  JSledrique.** 

The  ordinary  photometre  can  be  used  only  for  permanent  and  not  for 
momentary  sources  of  light ;  for  measuring  the  brightness  of  the  elec- 
trical spt»rk,  which  gives  only  a  momentary  illumination,  Masson  was 
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obliged  to  contrive  a  new  photometric  principle.  In  fact  he  solved 
the  problem  in  a  very  ingenious  manner. 

If  a  disk  be  divided  into  sectors  equally  large  ing.n, 

and  alternately  black  and  white,  as  in  fi^.  79, 
and  be  put  into  rapid  rotation,  the  different 
sectors  cannot  be  distinguished  when  the  disk 
is  illuminated  by  a  constant  source  of  light ; 
but  if  it  be  illuminated  by  an  electrical  spark  I 
for  an  instant  the  sectors  of  the  rotating  disk  ' 
will  become  visible  again,  and  as  much  more 
80  as  the  electrical  spark  is  brighter.  But  if 
the  illumination  by  the  electrical  spark  be 
gradually  weakened,  while  that  from  the  con- 
stant source  of  light  remain  the  same,  a  point  will  be  attained  where 
the  sectors  ytM^  cease  to  be  distinguishable,  and  in  this  case  the  power 
of  the  illumination  by  the  electrical  spark  is  a  determinate  fraction 
of  the  illumination  by  the  constant  source,  its  magnitude  depending 
upon  the  peculiarity  of  the  observer's  eye. 

We  will  now  consider  in  what  manner  this  limit  of  the  ability  to 
distinguish  may  be  ascertained. 

A  part  of  a  sector  on  a  white  disk,  (fig. 
80,)  being  blackened,  and   the  disk   turned  fir^. 

rapidly  about  its  centre,  the  black  piece  will 
form  a  ring  somewhat  darker  than  the  white 
ground  of  the  disk.     The  ring  will  appear  as 

much  fainter  as  the  black  spot  is  narrower,  /  \ 

and  if  the  experiment  be  made  with  a  series  i  \ 

of  such  disks,  each  successive  one  having  a  | 
narrower  black  end-portion  of  a  sector  m ' 
we  will  at  last  find  one  in  which  the  dark 
ring  ceases  to  be  distinguishable. 

Let  us  suppose  this  to  be  the  case  when         ^ —     - — ^ 
the  breadth  of  the  sector  is  y^^j-  of  the  entire 

circumference;  it  is  evident  that  the  brightness  of  the  ring  is  less 
than  the  brightness  of  the  disk  by  y^^  ;  in  this  case  the  eye  cannot 
distinguish  a  difference  of  y^^  in  illumination. 

Masson  made  his  experiments  with  disks  upon  which  the  breadth  of 
the  sectors  were  5^,  ^,  ^q,  -J^,  ^,j,  ^ioy  rHj  rk^  of  the  whole  cir- 
cumference, and  by  means  of  them  he  found  that  for  weak  eyes  a 
difference  of  illumination  of  ^V  *o  i^ff  ^^^  *b®  limit  of  perceptibility. 
For  ordinary  eyes  this  limit  was  -^q  to  y^ ;  for  very  good  eyes  y^^j^ 
toyfo-. 

On  varying  the  intensity  of  the  illumination  Masson  found  that 
the  sensibility  for  the  same  individual  did  not  change  if  the  illumi- 
nation was  sufficient  for  reading  ordinary  print. 

The  rotating  plate  being  illuminated  with  colored  light,  Masson 
found  that  the  limit  of  perceptibility  of  difference  of  illumination  is 
independent  of  the  color. 
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Fig.  81. 


We  now  pass  to  the  particular  object  of  Masson's  inTestigatioii. 
The  arrangement  of  his  experiments  was  essentially  as  follows :  A 

rotating  disk,  a  6,  fig.  81,  (the  rota- 
tion being  produced  by  clock-work,) 
divided  into  white  and  black  sectors, 
as  in  fig.  79,  was  illuminated  in  the 
direction  of  A  Chj  the  constant  light 
of  a  lamp  L,  which  was  movable  in  the 
line  of  this  direction.  This  lamp  was 
placed  in  a  black  case  so  that  it  conld 
throw  its  light  on  the  rotating  disk 
only  through  a  tube.  In  the  direc- 
tion of  the  line  B  C  bl  moyable  spark 
micrometre  F  was  placed.  One  of  the 
knobs  of  this  micrometer  was  in  con- 
ducting connexion  wi:h  the  upper 
coating  of  a  horizontal  glass  plate,  the 
other  knob  with  the  lower  coating; 
the  spark  always  passed  between  the 
two  knobs  as  soon  as  the  charge  of  the  plate  had  reached  a  certain 
limit,  which  depended  upon  the  distance  of  the  knobs  from  each  other. 
Masson  first  satisfied  himself  that,  for  the  instantaneous  light  of  the 
electrical  spark,  the  intensity  of  the  illumination  was  also,  as  in  other 
cases,  in  the  inverse  ratio  of  the  square  of  the  distance. 

The  lamp  L  being  at  a  given  distance  from  the  disk  a  &,  the  spark 
micrometer  was  gradually  removed  from  the  disk,  until  at  the  passage 
of  the  spark  the  sectors  of  the  rotating  disk  were  no  longer  diftin- 
guishable,  and  the  distance  of  the  spark  from  the  disk  was  determined. 
The  lamp  was  then  moved,  and  the  same  experiment  repeated,  the 
distance  between  the  knobs  of  the  spark  micrometer  remaining  un- 
changed. The  following  table  gives  the  results  of  such  an  experi- 
mental series  ;  Z  denotes  the  distance  of  the  lamp,  Y  the  correspond- 
ing distance  of  the  spark  micrometer  from  the  middle  of  the  disk  a  i: 


z. 

Y. 

Z 
Y. 

mm. 

mm. 

540 

407 

1.32 

640 

489 

1.30 

740 

569 

1.30 

840 

648 

1.29 

940 

737 

1.28 

1040 

826 

1.25 

^Ic&n* • • • • • 

1.29 

Since  Z  and  Y  increase  in  an  equal  (or  very  nearly  equal)  ratio,  it 
is  evident  that,  with  increasing  distances,  the  illumination  for  both 
sources  of  light  decreases  according  to  the  same  law;  hence  the  illu- 
mination by  an  electrical  spark  is  likewise  inversely  proportional  to 
the  square  of  the  distance. 
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The  same  result  was  given  by  several  other  series  of  experiments, 
which  Masson  has  arranged  in  tables.  It  will  be  snfficient  to  present 
here  only  one  of  the  many  series,  serving  to  establish  each  of  the  laws 
determined. 

The  values  of  Y,  as  given  in  the  tables,  are  always  the  mean  of  two 
experiments.  After  the  distance  Y  of  the  spark  micrometer  from  the 
rotating  disk  at  which  the  sectors  could  be  no  longer  distinguished 
had  been  once  determined  the  miciometer  was  brought  considerably 
nearer  the  disk  again,  and  then  removed  the  second  time,  until  the 
sector  disappeared.  The  two  values  of  Y,  thus  determined,  differed  in 
the  various  series  at  most  by  one  centimetre,  a  proof  of  the  exactness 
attainable  by  this  method  of  observation. 

§  90.  VaricUion  of  the  brightness  of  the  spark  at  different  striking 
distances.^  On  this  point  Masson  made  numerous  experiments.  The 
following  table  contains  the  results  of  one  of  them  : 


X. 

Y. 

Y 

X 

mm. 

mm. 

2.5 

318 

127 

3.5 

447 

127 

4.5 

572 

127 

5.5 

697 

126 

6.5 

830 

127 

7.5 

957 
Mean 

127 

127 

Here  X  denotes  the  striking  distance,  Y  the  corresponding  distance 
of  the  spark  from  the  rotating  disk,  at  which  the  sectors  cannot  be 
distinguished,  under  the  condition  that  the  constant  illumination  of 
the  rotating  disk  from  AC  remained  unchanged  during  the  whole 
series  of  experiments. 

It  is  evident,  from  the  above  table,  that  the  striking  distance  and 
the  corresponding  distance  of  the  spark  from  the  rotating  disk  must 
vary  in  a  constant  ratio,  the  illumination  of  the  disk  remaining  the 
same.  Or,  for  double  and  treble  striking  distances,  he  spark  must 
be  removed  two  and  three  times  as  far  from  the  disk,  if  its  illumina- 
tion by  the  spark  is  to  remain  the  same. 

By  doubling  the  distance,  the  intensity  of  the  illumination  becomes 
four  times  feebler,  but  it  remains  unchanged  if  the  striking  distance 
is  doubled,  consequently  the  brilliancy  of  the  spark  mus  the  four  times 
greater  at  double  the  striking  distance.  For  the  distance  n  the  illu- 
mination by  the  electrical  spark  is  n^  times  feebler,  but  it  remains 
unchanged  if  the  striking  distance  is  made  n  times  greater ;  hence, 
for  a  striking  distance  n  the  brilliancy  of  the  spark  must  be  n^  times 
greater,  or  in  other  words,  the  brightness  of  the  electrical  spark  increases 
as  the  square  of  the  striking  distance. 

§  91.  Influence  of  the  size  and  form  of  the  surface  of  the  condenser. — 
The  form  of  the  condenser  (that  is,  the  glass  plate  with  metallic  coat- 
ing on  both  sides,  the  discharge  of  which  passes  through  the  spark 
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This  opinion  is  sustained  by  the  fact  that  the  intensity  of  the  sparlL 
is  very  considerably  increased  if  polished  brass  balls  be  exchanged  for 
such  as  have  their  surface  amalgamated,  where  evidently  the  trans- 
ference is  greatly  facilitated. 

The  spark,  with  the  carbon  used  for  Bunsen's  battery,  is  very  white 
in  the  middle,  reddish  at  the  edges,  and  looks  a  little  like  a  flame. 

§  94.  Nature  of  electrical  light. — There  are  two  hypotheses  as  to  the 
nature  of  the  electrical  spark  ;  the  first  regards  it  as  a  motion  which 
is  communicated  to  the  ether  by  the  electrical  spark  ;  according  to  the 
second  hypothesis,  electrical  light  is  produced  by  incandescent  pon- 
derable matter  transported  by  the  electricity. 

Masson  inclines  to  the  first  hypothesis^  with  which  also  his  experi- 
ments coincide,  since  the  intensity  of  the  spark  depends  in  no  respect 
upon  the  fusibility  or  oxidibility  of  the  balls,  but  upon  their  tenacity. 
If,  in  consequence  of  the  lower  tenacity  of  the  metals,  more  particles 
are  carried  off,  the  facility  of  the  circuit  for  conduction  is  increased; 
hence  the  same  quantity  of  electricity  is  discharged  in  a  shorter  time, 
whereby  a  more  brilliant  light  is  produced.  AH  of  the  laws  of  the 
brightness  of  electrical  light  just  mentioned  are  comprised  by  the 
following  formula : 

J=HfJ  (1) 

in  which 

J  denotes  the  intensity  of  the  spark  ; 

X  the  striking  distance  ; 

8  the  surface  of  the  condenser ; 

Y  the  distance  of  the  spark  from  the  rotating  disk  of  the  photometer; 

e  the  thickness  of  the  condenser,  and  H  a  constant  factor  depending 

upon  elements  which  are  not  yet  determined. 

Substituting  in  equation  (1),X=:^—,    which  is  allowable,  since 

Biess  has  shown  that  the  striking  distance  is  proportional  to  the  elec- 
trical density  (§  31),  we  have 

by  makmg  -^  =  w,  that  is,  equal  to  a  constant  factor  which  is  ad- 
missible so  long  as  the  thickness  e  of  the  condenser  does  not  vary. 

Hence  the  intensity  of  the  electrical  light  is  proportional  to  -^  the 

s 
square  of  the  electrical  density,  or  which  is  the  same,  to  the  tension 
ot  the  electricity  and  the  surface  8  of  the  condenser. 

Equation  (1)  may  also  be  written 

J  =  ^^X«X 
Substituting  for  the  last  X  its  value  jo-^,  we  get 

J=fHxj.  (3) 
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No. 

Thickness  of 

1  Square  root  of 

Y. 

plate  rf. 

1  thickness  Vrf, 

WlWl. 

I 

mm. 

1 

1.31 

1           1.14 

1044 

2 

1.83 

'           1.35 

904 

3 

2.51 

1.57 

775 

Now,  ff-J  =  1.18  and  VVV  =  1-15,  that  is,  the  two  quotients  are 

y/cT"       T' 
nearly  equal,  or  — =-  =  --  ;  moreover,  {\{  =1.27  and  VV/  =  1.35, 
V  a         JL 

Vri>"      Y' 
or  very  nearly   ;^^=  y"  ;  and,  finally,  JH  =  1.16,  and  |f}  = 

1.17,  or  --p=7  =  — ,  therefore  the  values  of  Y  are  nearly  in  the  in- 
yo!  Y'" 

verse  ratio  of  the  square  roots  of  the  corresponding  thicl\nesses  of  the 
glass ;  that  is 

Vrf  =  Y 
or 

but  we  have  J  =i  c  Y*-^,  hence 

d  X  J  =  c.  2>, 


or 


_  cp: 


that  is,  the  intensity  of  the  spark  is  inversely  proportional  to  the  thick- 
ness of  the  condenser. 

The  remaining  experiments  which  Masson  made  on  this  point  did 
not  coincide  generally  so  well  with  the  above  deductions.  This  he 
ascribes  to  the  circumstance  that  he  could  not  measure  the  thickness 
of  the  glass  with  sufficient  accuracy,  and  that  the  difierent  condensers 
may  have  had  unequal  "capacities  for  condensation." 

§  93.  Injliience  of  the  nature  of  the  pole  on  the  electrical  spark. — Mas- 
son  found  that  the  spark  is  somewhat  more  intense^  if,  under  circum- 
stances otherwise  the  same,  it  be  passed  between  lead,  zinc,  and  tin 
balls,  than  when  the  balls  (equal  in  size)  are  of  copper,  brass,  or  iron. 
Masson  thinks  that  this  depends  upon  the  unequal  tenacity  of  the 
metals.  In  all  his  experiments  there  were  traces  of  a  transportation 
of  the  metal  from  one  pole  to  the  other  ;  now  since  lead,  for  example, 
is  less  tenacious  than  copper,  more  lead  will  be  carried  off  than  copper 
with  the  same  tension  of  the  electricity  ;  the  conducting  circuit  then 
will  have  its  capacity  for  conduction  suddenly  increased,  and  the  light 
must  become  more  brilliant  in  consequence. 
25  s 
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Schonbein  has  the  great  credit  of  having  restored  this  qnestion  to 
the  current  of  scientific  activity.  He  has  shown  that  the  electrical  odor 
comes  from  a  peculiar  gas,  produced  during  the  electrical  emission, 
which  he  calls  ozone.  He  has  investigated  the  properties  of  this  sub- 
stance for  years  with  the  greatest  zeal,  and  although,  as  yet,  it  has 
not  been  obtained  in  an  isolated  state,  many  of  its  important  chemical 
and  physical  relations  have  been  ascertained,  and  further  researches 
on  the  subject  promise  most  interesting  discoveries  in  the  field  of 
chemistry. 

The  first  memoir  of  Schonbein  on  ozone  is  in  the  ^^  Denkschrijlen 
der  Muncheuer  Akademie."  It  is  also  printed  in  Poggendorf's  Anna- 
Itn.     Bd.  L.  p.  616. 

A  small  pamphlet  with  the  title,  **  On  the  production  of  ozone  in  (he 
chemical  way/'  evidently  by  Schonbein,  was  published  in  1844  by 
Schonbein  &  Schweighaiiser,  in  Basel. 

The  most  important  treatises  on  this  subject  which  then  followed 
are  to  be  found  in  Poggendorfs  Annalen,  by  reference  to  the  index  of 
names,  appended  to  the  LXXV  volume. 

In  these  papers  the  historical  course  of  Schonbein 's  discoveries  may 
be  followed  out.  I  will  omit  this  historical  investigation  on  account 
of  its  great  extent,  and  I  will  not  refer  to  the  contents  of  the  separate 
papers,  but  describe  the  most  essential  experiments  which  show  the 
nature  and  most  important  relations  of  ozone,  in  the  order  in  which 
Professor  Schonbein  had  the  goodness  to  show  them  to  me  in  the  year 
1849,  and,  passing  over  their  earlier  phases,  present  his  views  upon 
its  nature  as  now  held,  after  many  years  investigation. 

The  prime  conductor  of  an  electrical  machine  being  provided  at  the 
Fig.  82.        end  with  a  round-pointed  wire,  a,  6,  about  1  line  in 
diameter,  (fig.  82.)     When  the  machine  is  turned  the 
peculiar  electrical  odor  will  be  perceived  in  the  vicinity 
of  the  end  a  of  the  wire. 

That  this  odor  is  not  to  be  ascribed  to  a  mere  subjec- 
tive afiection  of  the  organ  of  smell,  but  is  owing  to  a 
peculiar  gas,  is  certain  from  the  fact  that  this  odorous 
principle  produces  a  series  of  chemical  and  physical 
effects,  having  the  greatest  similarity  to  the  chemical 
reactions  and  physical  relations  of  other  gases.  Indeed, 
Schonbein  has  succeeded  in  preparing  this  odorous  prin- 
ciple, ozoney  in  a  purely  chemical  way,  and  in  producing 
the  same  reactions  with  it  which  are  observed  when  elec- 
tricity is  issuing  from  points. 

If  we  hold  before  the  point,  at  the  distance  of  about  ^  or  1  inch,  a 
piece  of  paper  covered  with  a  paste  of  starch  and  iodide  of  potassium, 
the  paste  will  at  once  turn  blue. 

To  make  this  preparation  two  teaspoons  full  of  starch  with  a  small 
crystal  of  iodide  of  potassium  are  to  be  boiled  to  a  paste,  with  ten 
times  their  volume  of  water. 

The  ozone  acts  upon  this  paste  as  chlorine  does ;  it  decomposes  the 
iodide  of  potassium,  and  the  iodine  set  free,  colors  the  starch  blue. 
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This  phenomenon  (of  turning  the  paste  of  iodide  of  potassium  blue) 
takes  place  in  the  same  manner  whether  the  point  emit  positive  or 
negative  electricity ;  it  is  also  perfectly  immaterial  of  what  substance 
the  point  is  made,  if  only  an  emission  of  electricity  occurs,  thus  re- 
futing the  view  of  those  earlier  physicists  who  maintained  that  the 
odor  was  owing  to  metallic  particles  carried  off  by  the  issuing  elec- 
tricity. 

On  holding  a  platinum  or  gold  plate  before  the  point  while  the 
machine  is  turned,  the  plate  has  imparted  to  it  negative  galvanic  po- 
larization, which  can  be  demonstrated  in  the  following  manner : 

Connect  the  two  mercury  cups  a  and  6,  Fig.  83,  with  the  wire  ends 
of  a  multiplier.     Into  the  cup  a  dip  a  copper  pj^,  ^ 

wire,  to  the  other  end  of  which  a  platinum  ^^ 

Slate  p  is  fastened,  the  plate  having  been  ^^    ™^ 

rst  soldered  with  gold  to  a  platinum  wire, 
and  this  to  the  copper  wire  at  n.  This  pla- 
tinum plate  hangs  in  a  glass  vessel  contain- 
ing water  slightly  acidified. 

After  having  exposed  a  perfectly  similar 
platinum  plate  for  a  time  to  the  electricity 
issuing  from  a  point,  immerse  it  also  in  the 
water  of  the  glass  vQssel,  and  as  soon  as  the 
copper  wire  of  the  second  plate  is  immersed 
into  the  cup  of  mercury  6,  a  considerable 
divergence  of  the  galvanometer  needle  takes  place,  and  in  a  direction 
which  indicates  that  the  platinum  plate  which  had  been  exposed  to 
ozone  behaves  negatively  toward  the  other  ;  that  is,  the  deflection  is 
in  the  same  direction  which  would  have  been  indicated  had  a  zinc  wire 
been  placed  in  a,  a  copper  wire  in  b,  and  these  wires  then  immersed 
in  the  liquid  of  the  glass  vessel.  This  current,  however,  is  only 
transient. 

The  whole  subject  of  galvanic  polarization  we  will  discuss  in  an- 
other place  ;*  it  is  only  mentioned  here  as  one  of  the  eflects  which 
accompany  the  emission  of  electricity  from  points. 

All  these  reactions  disappear  when  sulphuretted  hydrogen,  ammo- 
nia, defiant  gas,  &c.,  are  difi'used  in  the  air  of  the  room  where  the 
experiment  is  made. 

If  the  emitting  point  be  raised  by  the  flame  of  a  spirit  lamp  to  a 
red  heat,  and  the  machine  put  in  operation  immediately  after  the 
removal  of  the  lamp,  all  the  above  described  phenomena,  which  had 
accompanied  the  escape  of  electricity,  disappear  ;  that  is,  the  elec- 
trical odor  is  no  longer  perceived,  the  iodine  preparation  does  not  turn 
blue,  platinum  or  gold  plates  are  not  polarized.  All  the  phenomena 
reappear,  however,  gradually,  as  the  point  cools. 

In  order  to  make  the  experiment  distinct,  with  reference  to  the  odor, 
it  must  be  made  with  wires  of  one  of.  the  precious  metals,  because  the 
easily  oxidable  metals  difluse  a  peculiar  smell  simply  by  being  heated. 
Very  thin  wires  are  not  suitable  for  this  experiment ;  but  as  thick 

*  See  report  for  1855,  p.  377. 
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ones  may  not  always  be  at  hand,  it  will  do  to  use  a  thin  platinum 
wire  haying  its  end  fused  into  a  small  knob  about  one  line  in  diameter. 

§  96.  Electrical  odor  in  the  electrclyais  of  water. — The  electrical 
odor  appears  not  only  on  the  escape  of  electricity  from  points,  but 
also  in  the  electrolytic  decomposition  of  water,  where  we  find  it  ac- 
companied by  the  same  reaction  and  eifects  which  were  considered  in 
the  preceding  paragraph. 

On  closer  investigation  it  appears  that  electrical  odor  manifests 
itself  at  the  positive  pole,  where  oxygen  is  given  ofiF ;  for  on  collecting 
the  gases  resulting  from  the  decomposition  of  water  separately,  the* 
odor  in  question  was  perceived  only  in  that  vessel  which  contained  the 
oxygen,  no  trace  of  it  being  found  in  the  one  containing  the  hydrogen. 

The  gases  when  obtained  together  have  the  electrical  odor. 

On  suspending  a  paper  covered  with  the  paste  of  iodide  of  potas- 
sium in  oxygen,  or  in  the  mixed  gases  to  which  the  ozone  odor  has 
been  imparted  by  electrolysis,  the  paper  turns  blue.  A  platinum 
plate  exposed  for  a  time  to  the  action  of  this,  gas  indicates  the  same 
electro-negative  polarization  as  though  it  had  been  acted  on  by  the 
electrical  brush. 

Chemically  pure  oxygen  gas  produces  none  of  these  effects  ;  it  has 
not  the  odor,  does  not  turn  the  iodide  paste  blue,  and  is  not  in  the 
condition  to  polarize  a  platinum  plate  negatively. 

The  gas  obtained  by  electrolytic  decomposition  produces,  in  all 
these  cases,  the  same  effects  as  the  air  which  issues  from  a  strongly 
electrified  point. 

§  97.  Production  of  ozone  in  the'chemiccd  way, — The  so-called  electri- 
cal odor  can  be  produced  by  purely  chemical  means  without  any  aid 
from  electricity.     A  piece  of  phosphorus  made  perfectly  dry  by  blotting 

?aper,  so  that  it  has  a  clean  surface,  emits  a  peculiar  alliaceous  odor, 
'lacing  such  a  piece  of  phosphorus  in  a  jar  of  air,  the  vapor  of  phos- 
phorus will  in  the  cold  soon  diffuse  itself  through  the  whole  jar.  A 
platinum  plate  being  then  suspended  in  the  jar  a  short  time  it  will 
be  polarized  positively. 

The  polarization  of  the  platinum  plate  is  to  be  ascribed  to  the  phos- 
phoric vapor  diffused  in  the  jar,  but  the  odor  very  probably  is  due  to 
the  phosphoric  acid,  which  is  formed  by  the  partial  oxidation  of  the 
phosphorus  vapor. 

If  a  little  water  be  now  introduced  into  the  jar,  (as  much  as  will 
half  cover  the  piece  of  phosphorus,)  the  phosphoric  odor  becomes 
weaker  and  weaker,  and  at  length  wholly  disappears,  and  in  its  place 
a  decided  ozone  odor  will  be  perceived.  At  rather  high  temperatures 
the  ozone  smell  appears  very  soon. 

This  odor  is  not  to  be  distinguished  from  that  produced  in  the 
electrical  way,  and  it  is  accompanied  by  all  the  reactions  and  effects 
which  characterize  the  agency  of  the  electrical  odor.  A  paper  with  the 
iodide  paste  on  it  becomes  blue  when  suspended  in  the  jar,  and  a 
platinum  plate  exposed  to  its  action  is  polarized  electro-negatively. 

With  the  ozone  obtained  in  the  chemical  way  the  reactions  can  be 
produced  almost  exactly  in  the  same  form  as  with  a  point  emitting 
electricity.     For  this  purpose  a  bottle  of  the  capacity  of  several  quarts 
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is  filled  with  air  containing  ozone,  and  closed  with  a  cork,  (Fig.  84.) 

having  two  holes  bored  in  it.     Through  one 

of  the  holes  a  tube  passes   nearly  to  the 

bottom,  having  a  funnel  at  its  upper  end ; 

through  the  other  hole  a  tube  passes,  which 

merely  goes  through  the  cork,  and  above 

the  cork  is  bent  horizontally,  ending  in  a 

tolerably  fine  opening  ;   water  being  poured 

through  the  funnel  in  a  regulated  stream, 

the  air  containing  the  ozone  is  driven  out 

through  the  point  of  the  other  tube.     This 

point  now  behaves  exactly  like  a  metallic 

Saint  from  which  an  electrical  brush  issues, 
y  holding  the  nose  to  it  the  electrical  odor 
will  be  observed ;  the  iodide  paper  held 
before  it  turns  bluCy  and  a  platinum  plate 
exposed  to  the  jet  is  polarized  electro-nega- 
lively. 

We  have  seen  above  that  all  the  effects  of 
ozone  disappear  when  the  point  emitting  the 
brush  is  heated,  in  like  manner  all  the  re- 
actions of  ozone  disappear  as  soon  as  the  horizontal  part  of  the  escape 
tube  is  strongly  heated  by  a  spirit  lamp.  The  air  which  escapes  from 
the  opening  of  the  hot  tube  has  no  longer  any  smell,  it  will  not  turn 
the  iodide  paper  blue,  nor  polarize  the  platinum  plate.  But  all  these 
effects  reappear  on  the  cooling  of  the  tube. 

§  98.  Chemical  nature  of  ozone. — Schonbein,  the  discoverer  of  ozone, 
has  observed  and  investigated  for  years,  with  unwearied  industry,  the 
relations  of  this  remarkable  substance,  and  has  found  that  it  bears  the 
greatest  resemblance  to  the  hyper  oxides ;  he  has  finally  come  to 
the  opinion  that  ozone  is  nothing  else  than  a  gaseous  peroxide  of 
hydrogen* 

Ozone  is  therefore  formed  by  a  further  oxidation  of  the  vapor  of 
water  coDtained  in  the  air.  Thus  it  is  explained  why  water,  or  rather 
the  vapor  of  water,  is  absolutely  necessary  to  the  formation  of  ozone. 
In  perfectly  dry  air  ozone  cannot  be  obtained  by  means  of  phosphorus. 

Electricity  prepares  the  vapor  of  the  atmosphere  to  oxidize  further 


®  At  the  present  time,  however,  the  view  of  nearly  all  of  the  chemists  who  have  studied 
this  suhject  is  different  from  that  given  hy  the  author.  It  is  now  generally  conceded  that 
ozone  is  nothing  hut  oxygen,  but  there  are  two  different  vitiws  in  regard  to  its  nature  ; 
according  to  one,  ozone  is  simply  oxygen  thrown  into  a  condition  of  activity  by  the  instru- 
mentality of  electricity  or  other  agents  above  named. 

The  other  view  considers  ozone  as  formed  of  two  or  more  equivalents  of  oxygen.  If,  as 
some  hold,  gaseous  oxygen  be  o,,  it  could  be  easily  shown  that  this  double  molecule  under- 
going decomposition,  (even  by  reducing  agents  as  phosphorus,  the  essential  oils,  &c.,)  sets 
free  Oj^,  (oxygen  in  the  ruucerU  state,)  which  might  unite  with  o^  to  form  0  o^,  similar  in 
properties  to  S  o,,  (sulphurous  acid,)  sulphur  and  oxygen  being  elements  capable  of  re- 
placing each  other  to  form  analogous  compounds  as  in  the  sulphurets  and  oxides. 

We  deem  it  moreover  quite  possible,  la  a  measure,  to  reconcile  the  views  of  Schonbein 
with  those  last  named,  but  this  whole  subject,  being  a  purely  chemical  question,  would  be 
out  of  place  in  a  report  upon  physical  science,  and  has  only  been  mentioned  because  the 
bare  statement  in  the  text  might  lead  those  not  familiar  with  the  matter  into  erroneous 
views.  G.  C.  S. 
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and  form  ozone ;  in  like  manner  phosphoms  effects  the  combination  of 
the  vapor  of  water  with  oxygen,  but,  as  yet,  we  are  not  able  to  tell 
how  it  is  done. 

Ozone  is  decomposed  into  its  components,  oxygen  and  hydrogen,  by 
heat,  as  shown  by  the  experiment  noticed  above. 

De  la  Eive  and  Berzelius,  indeed,  regarded  ozone  as  modified 
oxygen,  and  maintained  that  it  could  be  produced  by  an  electrical  jet 
in  dry  oxygen,  but  this  is  contrary  to  all  Schonbein's  analogies. 
Schonbein  presented  the  following  experiment  as  the  most  striking 
proof  of  the  presence  of  hydrc'-en  in  ozone:  if  air  containing  ozone 
DC  dried  as  perfectly  as  possible  u*^d  then  heated,  it  yields  water  on 
cooling  to  hydroscopic  bodies  over  which  it  is  passed.  The  ozone  ia 
decomposed  by  heat,  and  the  vapor  of  water  which  it  contained  is  s^ 
free. 

Ozone  is  one  of  the  most  powerful  means  of  producing  oxidation 
which  is  known.  Air  containing  ozone  being  passed  for  a  long  time 
over  finely  divided  metallic  silver,  the  latter  is  converted  into  peroxide 
of  silver.  The  vapor  of  phosphorus  is  rapidly  oxidized  under  the  in- 
fluence of  ozone,  and  converted  into  phosphorous  acid  and  phosphoric 
acid. 

The  fact  that  the  passage  of  the  electrical  spark  through  moist  atmo- 
spheric air  forms  nitric  acid  was  discovered  by  Cavendish,  in  the  year 
1786.  Schonbein  has  proved  that  under  like  circumstances  ozone  aUo 
is  always  formed. 

Since  ozone  can  be  produced  in  moist  oxygen  by  the  help  of  the  elec- 
tric spark,  it  is  evident  that  the  formation  of  ozone  is  independent  of 
that  of  nitric  acid.  On  the  contrary,  Schonbein  has  made  it  appear 
highly  probable  that  the  formation  of  nitric  acid  is  not  a  direct  effect 
of  electricity,  but  a  secondary  effect  produced  by  the  oxidizing 
influence  of  ozone  on  the  nitrogen  of  the  atmosphere. 

The  formation  of  nitric  acid  by  electricity  may  be  shown  in  the 
simplest  manner,  by  exposing,  for  a  time,  a  paper  moistened  with  a 
solution  of  carbonate  of  potash  to  a  jet  of  electricity  escaping  from  a 
wire ;  the  carbonate,  under  these  circumstances,  is  converted  in  part 
into  nitrate  of  potash. 

The  ozone  formed  by  means  of  phosphorus  also  produces  nitric  acid. 
The  mixture  of  phosphorous  and  phosphoric  acids,  which  forms  in  a 
receiver  containing  a  piece  of  phosphorus,  water,  and  atmospheric  air, 
is  absorbed  by  water.  If  this  water  be  colored  by  a  solution  of  indigo, 
the  color  of  the  latter  is  immediately  destroyed,  an  effect  which  neither 
phosphorous  nor  phosphoric  acid  alone  can  produce.  The  decoloring 
IS  effected  by  a  small  quantity  of  nitric  acid,  which,  formed  under  the 
influence  of  the  ozone,  is  also  dissolved  in  the  water. 

That  it  is  actually  nitric  acid  which  is  here  in  question  is  proved  by 
shaking  the  water  with  milk  of  lime  ;  insoluble  salts  of  lime  are 
formed  with  the  phosphorous  and  phosphoric  acids,  while  a  nitrate  of 
lime  remains  in  solution. 

Davy  observed  that  traces  of  nitric  acid  appeared  at  the  positive  pole 
of  a  pile  when  a  voltaic  current  passed  through  water  containing  air  or 
nitrogen.     Here,  also,  the  formation  of  nitric  acid  is  a  secondary  effect 
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of  electricity.  Ozone  is  first  formed  by  the  action  of  the  current,  and 
the  ozone  then  oxidizes  the  nitrogen. 

§  99.  Illumination  of  phosphorus  produced  by  ozone. — It  is  well  known 
that  at  low  temperatures,  slow  combustion  of  phosphorus  does  dot  take 
place  in  air  free  from  ozone,  and  there  is  therefore  no  illumination  in 
the  dark;  this,  however,  appears  as  soon  as  ozone  is  brought  into  con- 
tact with  the  phosphorus.  In  a  receiver  containing  ozonized  air 
phosphorus  shines  at  a  very  low  temperature. 

Schonbein  has  shown  this  very  beautifully  by  presenting  a  stick  of 
phosphorus,  at  a  low  temperature,  to  an  electrical  brush,  which,  in 
accordance  with  the  above,  determines  the  formation  of  ozone.  The 
manner  in  which  the  experiment  was  made  is  as  follows :  (Pog.  Ann., 
Ixviii,  38.) 

A  piece  of  phosphorus  an  inch  long,  having  a  clear  surface,  was 

g laced  on  a  board  in  conducting  connexion  with  the  earth,  and  the 
•eeend  of  a  wire,  connected  with  the  conductorof  an  electrical  machine, 
brought  within  a  few  lines  of  the  phosphorus.  At  a  temperature  of 
— 2°  the  phosphorus  by  itself  did  not  shine  in  the  dark ;  but  when  the 
machine  was  put  in  motion,  so  that  an  electrical  brush  played  against 
the  piece  of  phosphorus,  a  light  flame  at  once  issued  from  its  whole 
length,  and,  like  the  tail  of  a  comet,  extended  far  beyond  the  piece  of 
phosphorus.  If  the  machine  be  stopped  the  illumination  of  the  phos- 
phorus ceases  in  a  few  seconds. 

Schonbein  obtained  a  very  beautiful  illumination  by  the  following 
arrangement :  A  copper  wire  was  coiled  around  a  stick  of  phosphorus 
an  inch  long,  so  that  the  end  of  the  wire  extended  about  a  line  beyond 
the  phosphorus,  as  shown  in  fig.  85.     The  *^«'  ^' 

other  end  of  the  wire  is  connected  with  the 
conductor  of  an  electrical  machine.  At  a 
temperature  below  0°  the  phosphorus  did 
not  shine  at  all  in  the  greatest  darkness  ; 
but  in  turning  the  electrical  machine,  so  that  a  strong  brush  appeared 
at  the  end  of  the  coil,  a  luminous  cone  protruded  from  the  middle  of 
the  brush,  which  attained  a  length  varying  from  a  few  inches  to  some 
feet,  according  to  circumstances.  The  longest  cone  obtained  by  Schon- 
bein was  2^  feet.  With  powerful  machines  such  cones  should  be 
obtained  of  still  greater  length. 

It  may  be  assumed  without  hesitation  that  this  luminous  train  is 
nothing  else  than  the  vapor  of  phosphorus  in  slow  combustion. 

The  luminous  train  vanishes  with  the  electrical  brush. 
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GALVANISM. 

[Oontinued  from  page  4^  of  the  Report  of  1855.] 

SECTION  FOURTH. 

GALVANIC  PHENOMENA  OF  LIGDT  AND  HEAT. 

§  54.  Production  of  heat  by  the  galvanic  current — The  laws  of  the 
development  of  heat  produced  by  the  galvanic  current  in  metallic 
wires,  have  been  investigated  by  Joule,  (Phil.  Magazine,  Oct.,  1841,) 
and  by  Lenz,  (P.  A.  LIX,  pp.  203  &  407,  LXI,  p.  18.) 

The  memoir  of  Joule  not  being  within  my  reach,  I  shall  only  report 
on  the  researches  of  Lenz,  and  this  will  be  sufficient,  since  the  resulte 
of  the  Eussian  and  of  the  English  physicist  agreee. 

The  first  two  sections  of  the  memoir  of  Lenz,  in  vol.  LIX  of  Pog. 
Ann.,  contain  only  introductory  matter,  to  which  we  shall  but  briefly 
refer. 

To  measure  the  strength  of  the  current  Lenz  made  use  of  a  Nerv- 
ander's  tangent  compass,  which  whs  most  carefully  constructed  and 
tested.  He  found  by  accurate  experiments  that  up  to  40^  the  strengths 
of  the  currents  are  proportional  to  the  tangents  of  the  angles  of  de- 
flection. 

Lenz  also  compared  his  tangent  compass  with  the  decomposition  of 
water.  It  results,  from  his  numerous  and  accurate  experiments,  that 
the  tangent  of  the  observed  angle  of  deflection  is  to  be  multiplied  by 
39.3  in  order  to  obtain  the  reduced  quantity  of  detonating  gas  from 
the  same  current  per  minute,  expressed  in  cubic-centimetres.  Lenz 
takes  for  his  unit  a  current  which  causes  a  deflection  in  his  tangent 
compass  of  1^,  and  this  produces  0.686  c.  c.  of  the  mixed  gases  m  a 
minute.  Since  our  unit  of  current  is  that  which  gives  1  c.  c.  per 
minute,  it  is  evident  that  Lenz's  values  of  strength  of  current  must 
be  multiplied  by  0.686  to  reduce  them  to  our  unit.  In  what  follows 
I  shall  always  make  use  of  the  reduced  values  for  the  strength  of  cur- 
rent, instead  of  those  of  Lenz. 

As  the  unit  of  resistance  Lenz  takes  the  resistance  of  one  wind  of 
his  rheostat  (agometre)  of  German  silver,  which,  according  to  his 
statement,  is  equal  to  the  resistance  of  a  copper  wire  of  6.358  English 
feet  in  length,  and  0.0336  English  inch  in  diameter.  Hence,  it  appears 
that  this  unit  of  resistance  is  equal  to  2.66  of  our  own  ;  the  values  of 
Lenz  must  therefore  be  multiplied  by  2.66  to  reduce  them  to  our 
unit. 
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To  measure  the  heat  produced  hy  the  galvanic  current  in  a  metallic 
wire,  Lenz  used  the  apparatus  represented  in  Fig.  47. 

In  the  middle  of  the  board  is  fastened  the  ^-  ^^• 

glass  stopper  B,  ground  to  fit  into  the  neck 
of  a  glass  jar  which,  by  means  of  some  grease, 
may  be  fitted  upon  it  air  and  water-tight. 
A  brass  clamp,  omitted  in  the  figure,  presses 
the  lower  rim  of  the  neck  of  the  jar  to  the 
board,  so  that  it  cannot  be  displaced  even  by 
violent  motions  of  the  apparatus.  The  jar 
has  ground  in  its  bottom  a  cylindrical  hole, 
into  which  the  fluid  can  be  poured,  and 
through  which,  also,  a  thermometer  can  be 
inserted  by  means  of  a  cork.  The  thermom- 
eter used  was  divided  to  |  of  a  degree.    Two 

pieces  of  wire  of  about  1  line  in  diameter  are  ^ — — — — ---^ 

passed  through  perforations  in  the  glass  stopper  and  cemented  there. 
Their  upper  extremities  projecting  into  the  jar  are  somewhat  conical, 
and  made  of  platinum  ;  these  platinum  cones  are  soldered  to  copper 
wires  of  equal  diameter,  which,  let  into  the  board,  pass  to  the  screw- 
clamps  8y  into  which  the  conducting  wires  from  the  poles  of  the  battery 
are  screwed.  The  wire  to  be  heated  is  previously  coiled  into  a  spiral 
around  a  cylinder  of  1 — 2  lines  in  diameter,  and  has  its  ends  clamped 
upon  the  cones  by  means  of  two  little  pieces  of  platinum.  It  remains 
erect  by  its  own  elasticity,  its  coils  not  touching  anywhere. 

The  fluid  with  which  the  jar  was  filled,  so  far  at  least  as  en- 
tirely to  cover  the  wire-spiral,  was  spirit  of  wine  containing  85  to  86 
per  cent,  of  alcohol,  for  water  is  so  good  a  conductor  that  a  part  of  the 
current  would  pass  through  it  and  not  through  the  wire,  as  becomes 
immediately  apparent  from  the  feeble  evolution  of  gas. 

After  the  wire-spiral  was  properly  fastened  and  a  measured  quantity 
of  spirit  of  wine  poured  into  the  jar  the  apparatus,  together  with  the 
multiplier  (Nervander's  tangent  compass)  and  the  rheostat,  were 
inserted  in  the  circuit  of  a  Daniell's  battery.  By  means  of  the  rheo- 
stat the  current  was  always  kept  at  a  constant  strength ;  and  then  the 
time  required  to  raise  the  thermometer  in  the  spirit  of  wine  a  certain 
number  of  degrees  was  noted.  By  turning  round  the  apparatus  in  a 
small  circle,  the  fluid  was  made  to  rotate,  whereby  an  equal  distribu- 
tion of  the  temperature  throughout  its  mass  was  produced. 

In  order  to  avoid  the  errors  arising  from  the  loss  of  heat  to  sur- 
rounding bodies,  the  spirit  of  wine  was  previously  cooled  below  the 
temperature  of  the  air,  and  the  experiment  finished  when  its  tempera- 
ture was  just  as  many  degrees  above  that  of  the  surrounding  air  as  it 
had  been  below  it  at  the  commencement. 

To  give  a  clear  idea  of  the  course  of  the  investigation,  the  individual 
steps  for  one  series  of  experiments  will  be  described  at  length. 

The  temperature  of  the  air  being  16°  R,  the  spirit  of  wine  was 
cooled  by  means  of  ice  down  to  7°  and  poured  into  the  jar ;  the  circuit 
was  closed  and  the  needle  by  means  of  the  rheostat  constantly  kept  at 
35°  ;  next,  with  a  watch  marking  seconds,  the  exact  instant  was  ob- 
served when  the  temperature  of  the  spirit  was  10,  11,  12,  13,  14,  and 
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15  degrees,  and  also  the  instant  when  it  was  16,  17,  18,  &c.,  to  22 
degrees.  In  this  way  it  was  found  that  the  time  required  to  raise  the 
temperature  of  the  spirit  of  wine  from — 


15  to  IT 

viz: 

2° 

was 

1.05 

minutes. 

14   "  18 

4 

2.22 

13   "  19 

6 

3.25 

12   "  20 

8 

4.30 

11   "  21 

10 

5.42 

10   "  22 

12 

6.53 

and  hence  it  follows  that  the  time  tj  necessary  to  raise  the  tempera- 
ture of  the  spirit  of  wine  1°,  was  on  an  average  0.542  minutes. 

The  resistance  to  conduction  of  the  spiral  wire  was  ascertained  by 
observing,  (after  the  removal  of  the  apparatus  of  fig.  47  from  the 
circuit,)  how  many  turns  of  the  rheostat  had  to  be  inserted,  in  order 
to  bring  the  current  again  to  the  same  strength  that  it  had  with  the 
heating  apparatus  in  the  circuit. 

The  following  table  contains  the  results  of  a  great  number  of  such 
experiments: 


"Si 

n 

of 

^8 

Kind  of  wire. 

«. 

U 

L 

1. 

Qerman  silver,  a........... 

6.93 
10. 63 
14.30 
10.63 
14.30 
18.32 
14.30 
18.32 
14.30 
18.32 
22.69 
18.32 
22.69 
27.62 
32.98 
27.62 

1.349 
0.671 
0.300 
0.920 
0.481 
0.288 
0.467 
0.384 
0.666 
0.326 
0.436 
1.301 
0.835 
•  0. 675 
0.381 
0.544 

93.60 

2. 
8. 
4. 

."iiiiiiidoiiiiir/.iiiiiiii 

German  silver,  6.... 

93.63 
93.94 
68.76 

6. 
6. 
7. 

8, 

do 

do 

do 

German  silver,  c... 

68.64 
69.01 
60.16 
44.69 

9. 

Platinum . .--•.-.....-. 

50.46 

10 

.  do 

61.41 

11. 

Iron --.-.-.-._...   . 

24.92 

12. 
13. 
14 

Copper 

....do 

do 

13.90 
13.90 
13.92 

16. 
16. 

—  .do 

..-.do 

14.01 
14.31 

Three  different  wires  of  German  silver  were  used  in  the  experiments; 
that  designated  by  a  was  the  thinnest ;  b  was  a  little  thicker  than  a 
and  c  a  little  thicker  than  6. 

In  this  table  8  denotes  the  force  of  the  current ;  I  the  resistance  to 
conduction  of  the  wire,  expressed  in  units ;  and  t  is  the  time  neces- 
sary to  raise  the  temperature  of  the  spirit  of  wine  1°.  How  the  value 
oft  was  determined  each  time  from  a  series  of  experiments  has  already 
been  stated  above. 

The  quantity  of  spirit  of  wine  poured  into  the  jar  was  always  nearly 
the  same,  or  90  grammes  on  an  average. 

If  we  compare  all  those  series  of  experiments  in  which  the  force  of 


(3.) 
(5.) 
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the  current  was  the  same,  it  appears  that  the  product  of  t  and  I  re- 
mains pretty  nearly  constant.     It  is — 

For  the  current  10.53 : 

(2.)  (Jerman  silver,  a tl  =  53.46 

(4.)  German  silver,  6 tl=  54.06 

For  the  current  14.30 : 

German  silver,  a tlz=  28.18 

German  silver,  b tl  =  28.11 

(7.)  German  silver,  b tl  =  27.49 

(9.)  Platinum tl=z  28.00 

For  the  current  18.32: 

(6.)  German  silver,  b tl  =  16.99 

(8.)  German  silver,  c tl=  17.12 

(10.)  Platinum tl=  16.71 

(12.)  Copper tl=  18.08 

For  the  current  22.69: 

(11.)  Iron tl  =  10.84 

(13.)  Copper tl=  11.60 

The  equality  of  the  values  of  ^  Z  for  one  and  the  same  current  is  so 
apparent  that  we  may  safely  assume  that  the  time  of  heating  is  in- 
versely proportional  to  the  resistance  to  conduction,  or  in  other  words, 
that  the  heat  produced  in  a  given  time  is  directly  proportional  to  the 
resistance  to  condiction,  and  independent  upon  other  properties  of  the 
metal. 

In  order  to  find  out  how  the  production  of  heat  depends  on  the  force 
of  the  current,  we  must  compare  the  experiments  that  were  made  with 
the  same  wire,  and  with  different  currents  ;  from  these  it  appears  that 
the  value  of  s^t  ia  nearly  constant  for  the  same  wire.  The  results  are 
as  follows : 
For  the  German  silver  wire  a : 

1  8H  =    64.8 

2 8H  z=    63.3 

3 ; 8H  =    61.3 

For  the  German  silver  wire  b: 

4 «'<=  102.0 

5 8H=    98.4 

6 8H=:    96.7 

7 8H  =    93.5 

For  the  platinum  wire: 

9 8H  =  113.5 

10 8H=  109.1 

For  the  copper  wire : 

12 8H  =  436.6 

13 8H=:  429.9 

14 8H  =  435.5 

15  8H=4:U,2 

16 8H  =  412.0 

By  these  experiments,  therefore,  it  is  demonstrated  that: 
1.  The  produdum  of  heat  is  proportional  to  the  resistance  c/the  mres 
to  conduction. 
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2.  The  production  of  heat  is  proportional  to  the  squares  of  (he  form 
of  the  currents. 

If,  therefore,  t  denotes  the  time  which  is  required  for  the  current « 
with  the  resistance  to  conduction  Ij  to  raise  the  temperature  of  a  given 
quantity  of  spirit  of  wine  1°  R.  then  s^tl  will  he  the  time  necessary  to 
produce  the  same  amount  of  heat  in  the  same  quantity  of  spirit^  bj 
the  unit  of  the  strength  of  current  with  the  unit  of  resistance  to  con- 
duction. Since  now  in  all  the  experiments  the  quantity  of  spirit  of 
wine  was  nearly  the  same,  the  product  s^tl  must  also  be  nearly  the 
same  for  all  of  the  series  in  the  above  table.  The  product  «^^{  has 
the  following  values  for  the  different  series  of  experiments  : 
Series.  sHl. 

1 6059 

2 5927 

3 5758 

4 5994 

5 5770 

6 5706 

7 5625 

8 5747 

9 5726 

10 5609 

11 5975 

12 6069 

13 > 5976 

14 6062 

15 5803 

16 5896 

Mean 5856 

The  quantity  of  spirit  heated  in  these  experiments  together  with 
that  of  the  glass,  reduced  by  the  relation  of  the  specific  heats  to  spirit, 
was  118  grammes. 

The  unit  of  the  force  of  current  produces,  therefore,  when  passing 
through  a  wire  which  offers  the  unit  of  resistance  to  conduction,  as 
much  heat  as  would  be  required  to  raise  the  temperature  of  118 
grammes  of  spirit  of  wine  1^  R.  in  5856  minutes. 

The  specific  heat  of  the  spirit  used  in  the  above  experiments  is  0.7; 

to  raise,  therefore,  the  temperature  of  118  grammes  of  spirit  to  a  given 

degree  requires  the  same  quantity  of  heat  as  to  raise  118.07  =  82.6 

grammes  of  water  to  the  same  degree.     For  1  gramme  of  water, 

therefore,  that  time  amounts  to : 

5856       ^^,     .     , 
go-^  =  70.9  mmutes; 

or  if  instead  of  Reaumer's  scale  that  of  Celsius  is  employed,  70,9  .  0,8 
=  56.72  minutes,*  i.  e.,  when  the  unit  of  the  force  of  current  passes 
through  a  wire,  the  resistance  of  which  is  equal  to  that  of  a  copper 
wire  of  1  meter  in  length  and  1"""  in  diameter,  the  quantity  of  heat 
produced  is  such  as  would  raise  the  temperature  of  1  gramme  of  water 
1°  C.  in  56J  minutes. 

*  In  the  memoir  of  Vauz,  «lu  qiiot  Q^c\ix%\\i\Jbiv&QA.leaUtion,  (P^^.  Ana.,  LXl,  49,)  occa- 
sioned prob&bly  by  rnVBlaVun^  mivoMVoA  tot  i«k^iv^ 
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If  we  take  for  the  unit  of  heat,  as  is  usually  done,  that  quantity 
which  raises  the  temperature  of  one  kilogramme  of  water  1°,  then  it 
follows  from  the  above  investigations  that  the  unit  of  the  force  of  cur- 
rent, in  passing  through  the  unit  of  resistance  produces  in  it  0.001057 
units  of  heat  in  one  hour  and  0.0000176  in  one  minute. 

§  65.  ObeervcUions  on  the  results  obtained  by  Lenz. — After  Lenz  had 
determined  the  relation  between  the  force  of  current  and  the  production 
of  heat  in  a  metallic  circuit,  the  idea  naturally  occurs  that  we  might 
compare  the  heat  produced  in  the  circuit  wire  with  the  quantity  of 
detonating  gas  produced  by  decomposition  of  water  in  the  exciting 
cells,  but  a  more  intimate  study  of  the  subject  soon  proves  that  such  a 
comparison  cannot  lead  to  a  constant  result. 

If  there  be  a  fixed  relation  between  the  quantity  of  detonating  gas 
and  the  production  of  heat  for  any  given  arrangement  of  the  Voltaic 
battery  and  a  given  closing  wire,  it  will  be  changed  as  soon  as — cceteria 
paribtu — either  the  specific  resistance  to  conduction  of  the  battery  or 
its  electromotive  force  is  changed  ;  for  by  either  of  these  changes  the 
strength  of  current  is  altered,  and  the  evolution  of  gas  changes  pro- 
portionally with  the  force  of  current,  while  the  production  of  heat 
increases  as  the  squares  of  this  force;  and  the  relation  between  the 
quantity  of  gas  and  the  heat  developed  must  necessarily  become  dif- 
ferent from  what  it  was  before.  The  heat  produced  in  the  closing 
circuit,  therefore,  can  by  no  means  be  considered  as  a  thermal  equiva- 
lent of  the  detonating  gas  evolved  in  the  exciting  cells,  and  con- 
sequently there  can  be  no  definite  relation  between  the  heat  produced 
by  exploding  a  certain  quantity  of  detonating  gas,  and  that  set  free  in 
the  closing  circuit  during  the  evolution  of  an  equal  quantity  of  gas 
in  the  exciting  cells  of  a  galvanic  battery. 

The  attempt  to  compare,  even  with  only  approximate  correctness, 
the  quantity  of  electricity  of  the  electrical  machine  with  that  of  Volta's 
apparatus,  has  always,  hitherto,  been  unsuccessful.  After  Lenz's 
accurate  researches  on  the  production  of  heat  by  the  galvanic  current, 
and  Biess'  reliable  quantitative  determinations  of  the  heat  set  free  in 
a  wire  by  the  passage  of  the  discharge  of  a  Leyden  jar,  at  first  sight 
it  would  seem  that  a  basis  was  found  for  this  comparison.  But  here 
too  the  result  on  examination  is  a  negative  one. 

From  the  rather  large  quantity  of  heat  produced  in  metallic  wires 
by  the  discharge  of  the  jar,  we  should  be  disposed  to  infer  that  a  rather 
large  quantity  of  electricity  was  brought  into  action  thereby  ;  according 
to  the  experiments  before  mentioned'*'  the  increase  of  heat  in  the  pla- 

tinum  wire  of  the  air  thermometer  for  ^—  =  1  is  equal  to  0.3787,  or 

in  round  numbers  equal  to  0.4.  That  wire  had  a  diameter  of  0.072'" 
and  a  length  of  59.7'"  and  therefore  it  weighed  about  60  milligrammes ; 
to  raise  the  temperature  of  this  wire  0.4°  requires,  as  can  easily  be 
computed,  0.000000768  units  of  heat. 

Let  us  now  consider  what  quantity  of  heat  would  have  been  set  free 
in  the  same  platinum  wire  by  the  unit  of  galvanic  current.     In  the 

•  See  Report  of  1856,  p.  437. 
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unit  of  resistance,  the  unit  of  current  produces  0.0000176  units  of  heat 
per  minute ;  but  the  resistance  to  conduction  of  such  a  platinum  wire, 
as  can  easily  be  calculated,  is  equal  to  6  and  consequently  by  the  unit 
of  current,  0.0000176  X  6=  0.0001  units  of  heat  would  have  been 
produced  in  it.     The  increase  of  temperature  in  the  platinum  wire 

from  the  discharge  of  the  jar  for  -^  =  1,  viz:  0.000000768  is  there- 
fore nearly  fio  of  that  produced  by  the  unit  of  force  of  the  current 
during  one  minute  in  the  same  wire.  When  «=  1,  i.  c.  when  the 
electricity  is  accumulated  in  one  of  the  jars  (mentioned  in  the  experi- 
ment above  quoted,)  q  must  also  be  equal  to  1 .  For  8=1  and  q  =  10, 
I.  e.  when  the  jar  is  charged  with  10  sparks  from  the  measuring  jar 
under  the  circumstances  formerly  explamed,  then  its  discharge  must 
produce  in  a  metallic  wire  an  increase  of  heat  nearly  equal  to  that 
produced  by  the  unit  of  current  during  one  minute  in  the  same  wire. 
But  to  charge  the  jar  with  q  =  10,  the  machine  will  scarcely  require 
to  be  turned  for  one  minute,  and  therefore  the  inference  might  be 
drawn  from  a  superficial  investigation  of  the  production  of  heat,  that 
turning  the  machine  for  one  minute  would  produce  a  quantity  of  elec- 
tricity equal  to  the  chemical  unit  of  the  galvanic  current. 

But  that  such  a  comparison,  or  rather  such  a  conclusion  from  the 
comparison  can  not  at  all  be  admitted,  is  evident  from  the  fact,  that 
by  means  of  the  electrical  machine  no  perceptible  decomposition  of 
water  can  be  obtained,  while  one  cubic  centimetre  of  detonating  gas 
ought  to  be  readily  evolved  per  minute. 

But  a  more  careful  investigation  soon  shows  that  the  discharge  of 
the  jar  and  the  galvanic  current  act  under  entirely  diflTerent  and  not 
comparable  conditions,  in  producing  heat  in  the  wire. 

The  same  charge  of  the  jar  when  passing  more  slowly  through  a 
wire  produces  less  heat  in  it,  and  the  increase  of  temperature  becomes 
imperceptible  as  soon  as  the  time  of  discharge  reaches  a  measurable 
duration;  if,  therefore,  the  quantity  of  electricity ,  obtained  by  turning 
the  machine  for  one  minute,  when  accumulated  in  the  jar  produces  by 
its  discharge  perceptible  heat,  the  same  quantity  of  electricity  dis- 
charged through  the  wire  in  a  continuous  current  during  one  minute, 
will  not  perceptibly  raise  the  temperature  of  the  wire.  But  only  such 
a  current  can  be  compared  with  the  galvanic.  In  order  to  compare 
the  electricity  of  the  machine  with  that  of  the  battery  in  relation  to 
quantity,  we  should  be  able  to  measure  the  quantity  of  heat  which  is 
produced  in  a  metallic  wire  by  the  electricity  passing  through  it  from 
the  conductor  of  the  machine.  The  instantaneous  discharge  of  an 
accumulated  quantity  of  electricity  cannot  directly  be  compared  with 
a  continuous  current.  That  the  process  by  which  heat  is  evolved  in 
the  discharge  of  the  Leyden  jar  is  entirely  different  from  that  of  the 
galvanic  current,  is  also  evident  from  the  fact,  that  with  the  former 
not  only  the  quantity  of  electricity  discharged  through  them  is  con- 
cerned, but  also  the  area  of  surface  upon  which  it  was  previously 
distributed ;  thus,  in  the  production  of  heat  by  the  discharge  of  the 
jar,  factors  come  into  question  which  with  the  current  do  not  appear 
at  all.  The  galvanic  current  and  the  discharge  of  the  jar  have,  as  far 
as  regards  the  production  of  heat  in  metallic  wires  only  this  in  com- 
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mon,  that,  the  rise  of  temperature  is  proportional  to  the  square  of  the 
quantity  of  electricity  and  to  the  resistance  of  the  conductinfr  wire. 

§56.  Ignition  of  metallic  wiwea  by  the  galvanic  current. — While  the 
phenomena  of  the  ignition  of  metallic  wires  by  means  of  the  discharge 
of  the  Leyden  jar  have  been  elucidated  by  the  ingenious  researches  of 
Riess,  corresponding  investigations  are  wanting  in  reference  to  the 
galvanic  current,  though  the  latter  might  probably  offer  less  diffi- 
culties than  the  former. 

In  Casselmann's  treatise  (already  mentioned)  ^^  On  the  galvanic 
carbon- zinc  battery,  Marburg,  1844,"  the  following  remark  occurs  on 
page  43 : 

**A  platinum  wire  of  considerable  length  used  for  closing  the 
circuit,  does  not  become  red  hot,  but  when  shortened  to  a  certain 
length  it  does.  Lessening  this,  however,  by  shortening  it  more  and 
more  it  reaches  finally  a  length  at  which  it  does  not  become  red  hot 
any  more,  and  from  this  it  follows  that  the  ignition  of  the  closing 
wire  reaches  a  maximum  only  when  its  resistance  to  conduction  bears 
a  certain  proportion  to  the  quantity  of  electricity  forcing  its  way 
through  it." 

If  the  current  of  a  battery  makes  a  wire  red  hot  by  passing  through 
it,  still  the  force  of  this  current  must  increase  by  shortening  the  wire, 
and  it  therefore  appears  not  quite  probable  that  the  stronger  current 
should  no  longer  heat  the  shorter  piece  of  wire  to  redness.  To  throw 
some  light  on  this  point,  I  made  a  series  of  experiments  myself,  since, 
as  above  remarked,  no  thorough  investigations  have  been  made  on  this 
law  of  ignition  in  the  galvanic  current. 

My  experiments  were  made  in  the  following  manner:  In  the  circuit 
of  the  battery  8  (fig.  48)  there  was  inserted  at  -ff,  a  wire-holder, 
which  will  next  be  described,  and  at  By  a  tangent  compass.  At  Q 
there  was  a  little  mercury  cup,  by  means  of  which  the  circuit  could 
readily  be  opened  and  closed. 

The  wire-holder  is  represented  in  fig.  49.  Upon  a  board  two  brass 
rods  were  fastened,  on  each  of  which  were  two  screw  clamps  capable 
of  sliding  up  and  down. 

Fig.  49. 


Fig.  48. 


26  s 
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In  one  of  the  clamps  a,  the  connecting  wire  from  one  pole  of  tlie 
battery  was  screwed  and  in  the  other  that  leading  to  the  tangent- 
compass.  Between  the  clamps  by  the  experimental  wires  were  ex- 
tended and  this  was  always  done  before  closing  the  battery.  The  con- 
necting wires  between  S,  -ff,  5,  Q  and  Sy  were  copper  wires  aboat{ 
line  in  diameter,  and  of  a  total  length  not  exceeding  5  metres,  bo 
that  their  resistance  was  not  considerable. 

After  the  wire  to  be  experimented  upon  was  properly  inserted  at  H 
and  all  the  other  connexions  properly  made,  the  circuit  was  closed  at 
Q;  and,  after  the  compass  needle  had  come  to  rest,  its  deflection  wm 
observed  and  at  the  same  time  the  appearance  of  the  ignition  in  the 
wire. 

The  course  of  the  experiments  will  become  evident  from  the  follow- 
ing tables  which  contain  the  results  of  the  obserrations. 

The  first  three  sets  of  experiments  were  made  with  platinum  vrire 
of  0.46  millimetres  in  diameter. 

FlRSr  SERIES. 

Battery  of  40  carbon-zinc  cups. 


Length  of 

Deflection  of  com- 

Appearance  of  ignition. 

wire. 

paiH  needle. 

Mtire4. 

o 

1.6 

45 

1.3 

46 

Feebie,  onijr  in  some  spots. 

l.I 

47 

Feeble  throughout  the  whole  length. 

1.0 

48 

Red  hot. 

0.8 

50 

Bright  red. 

0.5 

56 

Nearly  white  hot. 

SECOND  SERIES. 

Battery  of  24  carbon-xinc  cups. 


0.6 

44 

0.5 

45 

Feeble,  only  in  some  spotj. 

0.4 

46 

Somewhat  increased. 

0.3 

48 

Red  hot  throughout  the  whole  length. 

0.  I 

51 

Bright  red. 

THIRD  SERIES. 

Battery  of  12  carbon- zinc  cups. 


0.3 

46 

0.3 

47 

0.2 

48 

0.1 

50 

Feeble,  nearly  throughout  the  whole  length. 
Still  feeble  throughout. 
Red  hot. 
Bright  red. 
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Two  series  of  experiments  with  an  iron  wire  of  0.42  millimetre  in 
diameter  gave  the  following  resalts : 


FOURTH  SERIES. 

Battery  of  24  carbon-zinc  cups. 

Length  of 
wire. 

Deflection  of  com- 
pass needle. 

Appearance  of  ignition. 

1 

0.8 

0.6 

0.4 

0.3 

o 

32 
33 
34 
35 

In  some  places. 

Not  quite  throughout  the  entire  length. 

Red  hot. 

Bright  red. 

Melted. 

FIFTH  SERIES. 

Battery  of  12  carbon-zinc  cups. 


0.5 

82 

0.4 

33 

0.2 

35 

0.1 

In  some  places. 
Somewhat  increased. 
Intensely  red  hot. 
Melted. 


In  reference  to  the  experiments  with  iron  wire  it  is  to  be  remarked 
that  in  each  one  a  new  piece  was  inserted,  becaase  bj  ignition  the 
surface  was  oxydized,  and  consequently  the  wire  was  altered. 

These  experiments  prove  that  one  and  the  same  wire  produces^  with 
the  same  strength  of  current,  the  same  phenomena  of  ignition,  whatever 
may  be  its  length. 

In  the  platinum  wire  of  0.45  metre  in  diameter  a  partial  ignition 
is  produced  by  a  strength  of  current  corresponding  to  a  deflection  of 
45^  to  46°.  With  40  elements  this  is  effected  in  a  wire  of  1.3 
metre  in  length,  with  24  cups  in  one  of  0.5  metre,  and  with  12  cups 
in  one  of  0.4  metre. 

The  red  heat  appears  in  all  these  experiments  with  a  force  of  cur- 
rent of  48°,  while  in  the  first  series  the  length  of  wire  is  1  metre,  in 
the  second  0.3  metre,  and  in  the  third  0.2  metre. 

The  light  red  heat  occurs  with  a  strength  of  current  of  50  to  51°. 

Quite  similar  are  the  results  from  the  experiments  with  the  iron  wire. 
Partial  ignition  appears  with  a  force  of  current  of  32^  to  33°,  intense  red 
heat  with  35°.  These  experiments  therefore  do  not  show  the  pecu- 
liarity mentioned  by  Casselmann.  It  is  to  be  regretted  that  he  gives 
no  more  exact  details,  from  which  perhaps  the  reason  of  the  anomaly 
observed  by  him  could  be  explained.  I  presume,  however,  that  it  is 
caused  by  the  great  conduction  of  heat  by  the  mass  of  the  metal  in  the 
wire  clamps,  which  has  a  considerable  influence  with  very  short  wires. 
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Casselmann  used  a  wire-holder  similar  to  that  represented  in  fig  49. 
By  observing  attentively  a  wire  held  by  it  while  it  is  red  hot,  we 
perceive  that  in  the  immediate  vicinity  of  the  clamps  its  glow  is  con- 
siderably less  than  in  the  middle.  If  now  the  wire  be  so  far  shortened 
that  the  cooling  influence  of  the  clamps  extends  to  its  middle  it  seems 
easy  to  explain  how,  by  shortening  the  length  of  the  wire,  the  phe 
nomena  of  ignition  finally  disappear.  This  is  also  seen  from  the 
following  observation : 

A  platinum  wire  0.21  metre  in  diameter  was  inserted  in  the  circuit 
of  a  single  carbon-zinc  cup.  With  a  length  of  3  centimetres  it  be- 
came feebly  red  hot,  while  the  tangent  compass  indicated  26°;  but 
when  the  same  wire  was  shortened  to  1  centimetre  no  ignition  was 
produced,  even  with  a  current  of  34°. 

When,  instead  of  the  single  element,  two  Bunsen's  cups  were  used, 
the  appearances  of  ignition  were  entirely  identical  with  the  length* 
of  both  3  and  1  centimetre,  though  the  corresponding  deflection  in 
the  former  case  was  34°,  and  in  the  latter  (the  shorter  wire)  44°. 

§  57.  Relation  between  the  diameter  and  force  of  current  in  meialUc 
wires  ignited  by  the  galvanic  current, — The  above  experiments  do  not 
illustrate  the  relation  between  the  force  of  current  and  the  diameter 
of  the  wires,  as 'corresponding  to  a  certain  degree  of  ignition,  because 
only  the  length,  bat  not  the  diameter  of  the  wire,  was  varied. 

The  following  table  gives  the  results  of  a  set  of  experiments  made 
with  platinum  wires  of  1  decimetre  in  length  and  variable  diameters: 


i 
S 


mm. 
0.3 


0.39 
0.45* 


Degree  of  igoition. 


Feeble 

Red  hot 

Bright  red 

Very  bright  red. 

Feeble 

Red  hot 

Bright  red 

Feeble 

Red  hot 

Bright  red 

Nearly  white  hot 

Red  hot 

Bright  red 


"^^ 

s? 

» 

9    «S 

«  ■** 

g 

«*-  O 

ts 

o  i^ 

s 

Sll 

S-  L 

o  * 

^ 

Ph 

o 

34 

47.18 

36 

50.82 

38 

54.67 

42 

63.00 

43 

&5.24 

46 

72.45 

48 

77.77 

47 

75.06 

48 

77.77 

50.3 

84.42 

56 

103.74 

60 

121.24 

66 

157.22 

163.9 
169.4 
182.8 
210.0 
163.7 
lj^6.5 
199.5 
166.6 
172.2 
167.6 
230.3 
161.7 
209.3 


The  experiments  marked  *  are  taken  from  the  former  series,  (on 
page  420.) 

From  this  series  of  experiments  we  may  assume  that,  in  order  to 
produce  the  same  degree  oj  ignitioUj  the  force  of  current  must  increcu^t 
proportionally  to  the. diameter  of  the  toires.    According  to  this  law,  for 
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the  same  degree  of  ignition  the  quotient  of  the  diameter  of  the  wire 
into  the  corresponding  force  of  current  should  be  a  constant  quantity. 
The  last  column  of  the  previous  table  contains  this  quotient.     It  is : 
For  feeble  ignition — 


With  the  diameter 

Deviation  from  tbo  mean. 

0.3 

163.9 

—    0.8 

0.39 

163.7 

—    1.0 

0.45 

166.6 

+    1.9 

Mean 

,  164.7 

For  led  heat — 

0.3 

169.4 

—    2.8 

0.39 

185.5 

+  13.3 

0.45 

172.2 

0 

0.15 

161.7 

—  10.5 

Mean 

172.2 

For  bright  red  heat — 

0.3 

182.2 

—  12.4 

0.39 

199.5 

+    4.9 

0.45 

187.6 

-    7.0 

0.75 

209.3 

+  14.7 

Meaa 

..194.6 

For  very  bright  red,  nearly  white  heat — 

0.3  210.0  —10 

0.45  230.0  +  10 


Mean 220.0 

The  deviations  from  the  mean  are  so  irregularly  distributed,  in 
respect  to  their  quantity  as  well  as  to  their  sign,  that  without  hesita- 
tion we  may  attribute  them  to  errors  of  observation.  That  these 
deviations. are  so  considerable,  varying  up  to  7  per  cent,  of  the  cor- 
responding quotients,  will  not  surprise  us  if  we  consider  that  the 
degrees  of  ignition  are  not  measured,  but  only  estimated. 

A  set  of  experiments  similar  to  the  above,  with  iron  wire,  gave  the 
following  results : 

Deflection.     Force  of  current.  g 

V,     «==  70,  tang.  v.         iq- 

19°  24.08  120.4 

20  2541  127.0 

24  31.15  122.1 

25  32.62  1279 
34  47.18  124.1 
38  55.67  146.1 
52  89.6  119.4 
56  103.74  ISl.a 


Diameter. 

Degree  of  ignition, 

D 

02 

Feeble. 

(( 

Red. 

0.255 

Feeble. 

(( 

Rod. 

0.38 

Feeble. 

{( 

Red. 

0.75 

Feeble. 

(( 

Bed. 
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The  quotient 

yr-  is  therefore : 

For  feeble 

ignition — 

With  the  diameter. 

1 

DeyiaUon  from  the  mean. 

0.2 

120.4 

— 

1.1 

0.255 

122.1 

+ 

0.6 

0.38 

124.1 

+ 

2.6 

0.Y5 
Mean 

119.4 

2.1 

121.5 

For  red  heat — : 

0.2 

127.0 

— 

7.8 

0.255 

127.9 

— 

6.9 

0.38 

146.1 

+  11.3 

0.75 
Mean 

138.3 

+ 

3.5 

134.8 

Diameter. 

Degree  of  ignition. 

D. 

0.2 

Feeble. 

(( 

Bed. 

0.255 

Red. 

With  silver  wire : 

0.2 

Red.* 

0.255 

Feeble. 

This  series  therefore  confirms  the  results  we  obtained  from  tlie  ex- 
periments with  the  platinum  wire. 

With  copper  wire  the  following  results  were  obtained : 

Deflection.    Force  of  current.  ^r- 

V.  «  =  70.  tang.  v. 

48°  11. n            388.8 

52  89.60            448.0 

59  116.48       .     418.3 

51  86.45  432.2 

57  107.80  422.7 

§  58.  Comparison  of  the  laws  of  galvanic  ignition  unth  those  ofLen 
for  the  development  of  heat, — According  to  the  laws  of  Lenz,  the  quan- 
tity of  heat  liberated  in  a  metallic  wire  increases  proportionally  to 
the  square  of  the  force  of  the  current,  and  to  the  resistance  to  con- 
duction of  the  wire.  But  with  equal  length  the  resistance  to  conduc- 
tion is  inversely  proportional  to  the  square  of  the  diameter.  If, 
therefore — all  the  other  conditions  remaining  unchanged — the  force 
of  current  increases  as  the  diameter  of  the  wire,  the  quantity  of  heat 
developed  must  remain  the  same. 

But  if  in  a  thicker  wire  just  as  much  heat  is  evolved  as  in  a  thinner 
one,  we  should  certainly  expect  that  the  former  would  not  attain  the 
same  degree  of  ignition  as  the  latter,  because  the  thicker  wire  imparts 
more  heat  to  the  surrounding  air ;  therefore,  in  order  to  obtain  an 
equal  degree  of  ignition  in  a  wire  of  n  times  the  diameter,  we  should 
have  to  employ  a  current  more  than  n  times  stronger,  while  according 
to  the  above  experiments  a  current  with  n  times  increeised  force  is 
sufficient. 

Let  us  more  accurately  determine  this  relation.  According  to  the 
researches  of  Lenz,  above  discussed,  the  heat  produced  in  metallic 
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wires  by  a  galvanic  current  is  proportional  to  the  square  of  the  force 
of  current  and  to  the  resistance  to  conduction  of  the  wire.  We  can, 
therefore,  put 

W  =  «U  .  .  .  .  1.) 

where  W  denotes  the  quantity  of  heat  produced  (within  a  given  time) 
in  a  wire,  the  resistajice  of  which  is  I  for  the  strength  of  current  8. 
We  may  now  consider  W  the  quantity  of  heat  which  must  be  produced 
in  a  given  time  in  the  wire  in  order  to  make  it  red  hot.  If  this 
wire  be  replaced  by  one  of  the  same  metal  and  of  equal  length,  but  n 
times  the  diameter,  its  surface  will  also  be  n  times  as  great,  and  this 
surface  gives  to  the  surrounding  air — cceteris  paribus — n  times  as 
much  heat,  and  therefore  n  times  as  much  heat,  viz :  n  W,  must  be 
evolved  in  the  thicker  wire  in  order  to  produce  the  same  appearance  of 
red  heat.     But  the  resistance  to  conductions  of  the  wire  of  n  times 

greater  diameter  is  — .     Denoting  by  sf   the  strength    of   current 

which  makes  it  red  hot,  we  obtain  the  equation : 

nW  =  ^^  —  .  .  .  . 

therefore,  W  = «'»         2) 

and  by  combining  the  equations  1)  and  2) 
^2  =  n3  5^ 
or  9l    =  8  Vn^  ......  3). 

Thus,  according  to  this  reasoning,  a  current  of  2  83  and  5.19  times 
the  strength  should  be  necessary  in  order  to  make  red  hot,  wires,  the 
diameter  of  which  is  twice  or  three  times  as  great,  while,  according 
to  my  observations,  a  two  and  three  times  stronger  current  proves  suf- 
ficient ;  in  short,  instead  of  equation  3),  according  to  my  observations, 
that  of  sf  =  n  8  holds  good.  The  deviations  are  far  too  considerable 
to  allow  of  the  supposition  that  they  proceed  from  errors  of  obser- 
vation. 

How  this  difference  is  to  be  accounted  for  I  am  at  present  unable  to 
decide.  It  is,  indeed,  conceivable  that  with  thicker  wires  and  an  equal 
strength  of  current  the  outermost  stratum  reaches  so  low  a  tem- 
perature that  the  loss  of  heat  is  not  greater  than  from  thin  wires,  but 
that  towards  the  interior  the  temperature  increases  so  rapidly  that 
the  outer  colder  strata  have  no  perceptible  influence  upon  the  appear- 
ance of  the  wire.  Small  differences,  too,  are  lost  by  the  defective  esti- 
mation of  ignition,  and  it  is  therefore  to  be  expected  that  deviations 
from  the  above  law  relating  to  the  thickness  will  be  found,  when  the 
diameter  is  more  varied  than  in  these  experiments.  I  intend  to  con- 
tinue the  investigation  of  this  subject. 

The  laws  of  ignition  by  the  galvanic  battery  and  by  the  discharge 
of  the  Leyden  jar  differ  entirely.  While  the  strength  of  current  must 
be  increased  in  equal,  or  at  least  nearly  equal  proportions  to  the 
diameter,  the  charge  in  the  Leyden  jar  has  to  be  augmented  in  pro- 
portion to  the  fourth  power  of  it,  if  the  degree  of  ignition  is  to  be 
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kept  unchanged.  This  diiFerence  already  shows  that  the  galvanic 
ignition  is  essentially  of  another  nature  from  that  produced  by  the 
discharge  of  the  jar. 

§  59.  Determination  of  the  voltaic  combination  required  to  produce 
ignition  in  given  metaUic  wires. — The  mean  values  above  obtained  for 

the  quotient  —  indicate  the  force  of  current  necessary  to  bring  a  wire 

D 
of  1  millimetre  in  diameter  into  the  corresponding  degree  of  ignition. 
Therefore,  for  a  platinum  wire  1  millimetre  in  diameter,  to  make  it 
feebly  red  the  force  of  current  required  is  1 65 ;  to  make  it  red  hot  the 
force  of  current  required  is  172  ;  to  make  it  nearly  white  hot  the  force 
of  current  required  is  220. 

For  an  iron  wire  1  millimetre  in  diameter  to  make  it  feebly  red  the 
necessary  force  of  current  is  121  ;  to  make  it  red  hot  the  necessarj  force 
of  current  is  135.  To  make  a  copper  wire  1  millimetre  in  diameter  red 
hot  a  force  of  current  of  433  is  required  ;  for  silver  this  ralue  is  432. 

I  consider  these  numerical  values  only  as  first  approximations. 

Denoting  by  8  the  force  oi  current  which  is  required  to  bring  a  wire 
1  millimetre  in  diameter  to  a  certain  state  of  ignition,  then «. (Vindicates 
the  force  required  to  produce  an  equal  amount  of  heat  in  a  wire  of  tl^e 
same  metal  whose  diameter  is  d. 

If  once  we  know  the  force  of  current  a  required  to  produce  a 
certain  degree  of  ignition  in  a  piece  of  wire  of  given  diameter,  and  also 
the  resistance  to  conduction  r,  which  this  wire  in  connexion  with  the 
other  part  of  the  closing  circuit  offers,  then  it  is  easily  computed 
what  com-  bination  of  voltaic  elements,  of  a  known  nature,  has  to  be 
enaployed  for  the  purpose. 

Let  e  denote  the  electro  motive  force,  to  the  specific  resistance  of  one 
of  the  cups  employed.  These  have  to  be  so  combined  that  they  form 
a  battery  of  n  elements,  each  consisting  of  m  cups  placed  together. 
Now,  the  values  of  n  and  m  are  to  be  determined. 

The  cups  must  be  so  combined  that  the  resistance  of  the  battery  is 
equal  to  that  of  the  closing  wire  ;  the  total  resistance,  therefore,  must 
be  equal  to  2r.     We  have,  therefore, 

ne  

2r~^' 

,  2ra 

and  n  = 

e 

But  the  specific  resistance  of  our  battery  is 

^wzzzr. 
m 

Therefore,  m  =  -^^w  ; 

r 

and  the  value  for  s»  being  substituted, 

*v,        2M?a 
m  ^ 
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If,  for  instance,  a  platinum  wire  of  1.5  metre  in  length  and  0.5 
millimetre  in  diameter  is  to  be  heated  to  redness,  how  many  Hansen's 
cups,  of  the  electro  motive  force  of  800  and  the  resistance  of  10,  must 
be  used  and  how  are  they  to  be  combined? 

The  resistance  to  conduction  of  a  copper  wire  1  millimetre  in  diameter 
and  1.5  metre  in  length  is  1.5;  thatof  alike  platinum  wire  is  5.1,5=7,5. 
But  the  resistance  of  a  wire  of  one-half  the  diameter  is  four  times  as 
great,  viz  :  30.  This  would  be  the  resistant^e  at  the  usual  tempera- 
ture ;  but  when  the  wire  is  red  hot  it  is  at  least  twice  as  great,  viz  : 
60.  If  we  suppose  that  the  resistance  of  the  other  part  of  the  closing 
circuit  is  comparatively  so  little  that  it  may  be  neglected,  we  have 
r  =  60,  and,  for  our  case,  a  =  172.0,5  =  86.     Therefore, 


n^800 
120 

129 
m 


=  86,  consequently,  n  =  12,9 
10  =  60,  consequently,  m  =  2,1 ; 


from  which  it  follows  that  a  battery  of  12  double  elements  has  to  be 
employed. 

It  is  evident  from  this  example  that  in  the  above  mentioned  exper- 
iments the  arrangement  was  not  the  most  advantageous. 

If  a  copper  wire  1  millimetre  in  diameter  and  0.5  metre  in  length  is  to 
be  heated  to  redness,  its  resistance  would  be  1,  supposing  it  to  be  twice 
as  great  at  a  red  heat  as  it  is  at  the  usual  temperature.  If  the  resist- 
ance of  the  rest  of  the  closing  circuit  is  also  equal  to  I,  its  total  will 
be  equal  to  2  ;  but  a  in  this  case  is  433,  and  therefore 

n=  2.16,  m  =  10  8. 

We  have,  therefore,  to  use  a  battery  of  two  elements,  each  of  which 
consists  of  11  cups. 

A  more  accurate  knowledge  of  the  resistance  to  conduction  of  metals 
at  a  red  heat  would  be  necessary  to  give  a  greater  degree  of  exactness 
to  these  calculations. 

In  general  more  cups  in  a  series  will  be  required  for  producing  igni- 
tion if  the  wires  are  bad  conductors  and  of  greater  lengthy  and  more 
cups,  side  by  side  in  each  element,  if  they  are  good  conductors  and  of 
greater  diameter. 

§  60.  Ignition  of  metallic  vnres  in  different'  gases, — Grove  has  made  the 
remarkable  observation  that  platinum  wire  heated  to  redness  by  the 
voltaic  current  in  atmospheric  air,  is  apparently  extinguished  when 
covered  with  a  bell-glass,  filled  with  hydrogen. — (Phil.  Transact., 
1847,  pt.  1  ;  Pog.  Ann.,  LXXI,  196.)  Since  the  resistance  to  con- 
duction is  greater  in  a  wire  intensely  ignited  than  in  one  the  heat  of 
which  is  less  intense,  it  was  to  be  expected  that,  cceteris  paribtis,  the 
same  wire  when  in  hydrogen  would  conduct  a  stronger  current  than  in 
atmospheric  air. 

Grove  proved  the  correctness  of  this  conclusion  in  the  following 
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manner  :  In  the  circuit  of  a  constant  battery  besides  a  platinum  wire, 
which  could  conveniently  be  surrounded  by  an  atmosphere  of  different 
gases,  a  voltameter  was  inserted.  The  intensity  of  ignition  in  the  pla- 
tinum wire  was  found  to  be  very  different  in  the  different  gases,  but,  at 
the  same  time,  the  rate  of  the  decomposition  of  water  in  the  voltameter 
was  also  changed,  so  that  in  equal  times  the  quantity  of  detonating 
gas  obtained  was  greater  as  the  heat  evolved  by  the  wire  was  less.  The 
following  quantities  of  detonating  gas  were  obtained  per  minute  in 
the  voltameter  when  the  platinum  was  immersed  in  the  gases  ename- 
ated :  < 

In  hydrogen T.7  cubic  inches. 

defiant  gas 7.0  " 

carbonic  oxide 6.6  " 

carbonic  acid 6.6  " 

oxygen 6.5  " 

nitrogen 6.4  " 

atmospheric  air 6.4  " 

do,  condensed 6.5  *^ 

do.  rarified 6.3  " 

chlorine 6.1  " 

With  the  appearance  of  light  in  the  wire,  the  heat  produced  in  it 
also  is  greater,  as  is  demonstrated  by  the  following  experiment:  The 
bulb  of  a  thermometer  was  placed  at  a  certain  distance  from  a  coil  of 
wire,  which  was  heated  to  redness  by  a  battery  of  4  cells.  When  the 
coil  remained  in  atmospheric  air  the  thermometer  rose  15^  in  five  min- 
utes, but  when  it  was  immersed  in  hydrogen  the  rise,  during  the  same 
interval,  was  only  7.5°. 

Foggendorf,  in  a  note,  expresses  the  opinion  that  this  phenomenon 
may  be  connected  with  the  observation  formerly  made  by  Dulong  and 
Petit,  that  a  heated  body  is  more  rapidly  cooled  in  hydrogen  than  in 
atmospheric  air.  To  me  this  view  seems  inadmissible,  for  if  the  wire 
in  hydrogen  gives  out  more  rapidly  the  heat  developed  in  it,  the 
thermometer  ought  to  rise  more  rapidly  when  the  wire  is  placed  in 
this  gas,  provided  the  quantity  of  heat  produced  in  the  wire  by  the 
galvanic  current  is  always  the  same  in  whatever  gas  it  is  placed. 

This  experiment,  however,  is  not  yet  decisive ;  but  another  one, 
described  by  Grove  in  a  later  memoir  on  the  same  subject,  beyond  a 
doubt  refutes  the  above  explanation  of  Poggendorf. — (Phil.  Magazine, 
XXXV,  114  ;  Pog.  Ann.  LXXVIII,  366.)     Two  glass  tubes,  A  and 
Fig.  50.  B,  fig.  50,  1.5  inch  in  length 

j^^  jf  and  0.3  inch  interior  diame- 

ter, were  closed  at  both  ends 
with  corks,  which  were 
penetrated  by  copper  wires, 


E?fi;.^.rfe?.^T^^uCT^.^.■.^^-i!^  i  connected  inside  of  the  tube 


by  a  spiral  of  platinum  wire 
-^  inch  in  diameter  and  3.7 
inches  in  length.  The  tube 
A  was  filled  with  oxygen,  B  with  hydrogen,  and  the  tubes  were  then 
placed  in  separate  vessels,  similar  in  every  respect,  and  containing 
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aboat  3  ouDces  of  water.  A  thermometer  was  immersed  in  the  water 
of  each  of  the  vessels,  and  the  copper  wires  were  so  connected  that  they 
formed  part  of  the  closing  circuit  of  a  constant  zinc-platinum  battery 
of  8  cells,  each  of  8  square  inches  acting  surface. 

When  the  battery  was  closed  the  wire  in  the  oxygen  became  incan- 
descent, while  that  in  the  hydrogen  was  not  visibly  ignited.  The 
temperature  of  the  water,  which  was  60°  F.  in  both  vessels  at  the 
beginning  of  the  experiment,  rose  within  6  minutes  to  70°  in  that 
around  the  hydrogen  tube,  and  to  81°  in  that  around  the  one  contain- 
ing the  oxygen. 

When  both  the  tubes  were  filled  with  the  same  kind  of  gas  the 
temperature  in  both  vessels  rose  to  the  same  degree. 

This  experiment  decidedly  proves  that  the  appearance  of  less  heat 
in  the  wire  immersed  in  hydrogen,  with  perfectly  identical  strength 
of  current,  cannot  be  caused  by  a  more  rapid  absorption  of  heat  by 
the  hydrogen,  because  then,  on  the  contrary,  the  water  surrounding 
the  hydrogen  tube  ought  to  be  heated  sooner.  All  this  indicates  that, 
in  fact,  a  less  production  of  heat  takes  place  in  the  wire  when  sur- 
rounded by  hydrogen. 

Grove  has  proved  that  this  phenomenon  is  not  caused  by  a  small 
amount  of  conduction  of  electricity  by  the  hydrogen  ;  he  has  also  de- 
monstrated that  it  cannot  be  brought  into  any  connexion  with  the 
other  physical  properties  of  the  gases,  their  density,  specific  heat,  &c. 

As  to  the  explanation  of  this  peculiar  fact.  Grove  endeavored  in 
vain  to  find  a  tolerable  one,  and  in  the  course  of  his  somewhat  dilated 
and  obscure  discussion  arrives  himself  quite  inconceivably  at  the  con- 
jecture that  the  difference  of  the  gases  might  have  a  similar  effect  to 
a  difference  in  the  condition  of  the  surfaces.  This  would  essentially 
coincide  with  Poggendorf's  above  mentioned  opinion,  which  was  pro- 
pounded, however,  before  the  experiment  with  the  two  glass  tubes  of 
fig.  50,  which  in  the  most  distinct  manner  refutes  such  a  view,  was 
known  to  him.  But  Grove  gives  his  consent  to  it  immediately  after 
he  has  himself  made  and  described  the  experiment,  which  proves  that 
this  basis  of  explanation  is  inadmissible,  and  that  the  phenomenon 
cannot  be  deduced  from  differences  in  conduction  and  radiation  of  heat. 

In  my  opinion  the  phenomenon  is  still  entirely  isolated  and  unex- 
plained. I  do  not  think  it  profitable  in  such  cases  to  cover  up  our 
want  of  knowledge  with  dilated  disquisition,  in  which  the  physical 
scape-goat  of  our  days,  molecular  actiorij  has  to  play  the  principal  part, 

§  61,  Effect  of  ignited  platinum  tvirta  on  different  gases, — It  is  a 
known  fact  that  some  of  the  compound  gases  suffer  decomposition  in 
red  hoi.  tubes.  Grove  has  produced  similar  effects  upon  these  gases 
by  the  action  of  ignited  platinum  wires. — (Phil.  Trans.,  1847,  pt.  1  ; 
Pogg.  Ann.  LXXI,  194.)  The  following  is  the  apparatus  he  used  for 
this  purpose : 

Into  the  upper  end  of  an  eudiometer  tube,  fig.  51,  a  curved  plati- 
num wire  was  fused,  from  whose  extremities  copper  wires  conducted  to 
the  two  mercury  cups  which  connected  them  with  the  poles  of  the 
battery.  The  gas  to  be  examined  was  confined  over  water,  and,  to 
prevent  the  glass  from  becoming  too  much  heated,  the  whole  eudiome- 
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ter  tube  was  immersed  in  a  wider  vessel  filled  with  water.  SometimcB 
the  water  was  covered  with  a  layer  of  oil  one  inch  in  depth. 


rig.  51. 


rig.  52. 


When  the  gases  had  to  be  confined  over  mercury,  or  when  a  loDger 
continuation  of  the  ignition  was  necessary,  the  apparatus  of  fig.  52 
was  used.  Here  the  eudiometer  tube  is  bent,  and  its  closed  end,  con- 
taining the  platinum  wire,  immersed  in  a  vessel  filled  with  water  or 
oil ;  the  open  end  dipping  into  another  vessel  containing  the  water  or 
mercury,  used  for  confining  the  gases.  With  this  apparatus  the 
following  results  were  obtained  : 

Nitric  oxidCy  over  distilled  water,  contracted  in  varying  proportions 
to  the  heat.  (The  volume,  of  course,  was  not  measured  before  the 
apparatus  had  entirely  cooled.)  In  the  best  experiments  the  contrac- 
tion amounted  to  one-third  of  the  original  volume.  The  remaining 
gas  was  nitrogen,  and  nitric  acid  was  found  dissolved  in  the  water. 

Nitrous  oxide  was  decomposed  into  nitrogen  and  oxygen ;  the 
volume  increased  by  0.35  of  the  original.  The  full  equivalent  pro- 
portion or  0.5  could  not  be  obtained. 

Carbonic  add  did  not  show  any  perceptible  change. 

Ammonia  increased  to  double  its  original  volume  ;  the  gas  could  no 
longer  be  absorbed  by  water,  and  consisted  of  3  vol.  of  hydrogen  and 
1  vol.  of  nitrogen. 

Olefiant  gas  contracted  a  little,  and  deposited  carbon.  The  re- 
mainder was  hydrogen  and  olefiant  gas ;  the  greater  the  heat  the 
more  hydrogen  was  formed. 

Nitrogen  remained  unchanged. 

Oxygen  contracted  but  very  little,  about  one-fiftieth  of  its  volume ; 
it  might,  perhaps,  have  contained  a  minute  quantity  of  hydrogen. 

Chlorine  over  water  gave  white  fumes,  and  a  grayish-yellow  insolu- 
ble powder  collected  on  the  sides  of  the  tube,  near  the  platinum  wire; 
this  was  afterwards  found  to  be  chloride  of  platinum.  The  greatest 
part  of  the  chlorine  combined  with  the  hydrogen  of  the  aqueous  vapor, 
and  the  muriatic  acid  formed  was  absorbed  by  the  water.  When  the 
experiment  was  finished  the  volume  of  gas  was  reduced  to  about  one- 
half,  and  the  remainder  was  oxygen. 

With  bromine  and  iodide  of  chlorine  oxygen  was  evolved,  (how  the 
experiments  with  these  bodies  were  performed  I  could  not  perfectly 
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understand.)  The  residue  could  not  be  examined,  because  it  acted 
both  upon  the  platinum  and  upon  the  glass. 

Hydrogen  contracted  very  much,  sometimes  to  one-tenth  of  the 
original  volume.  The  cause  of  this  contraction  was  a  small  quantity 
of  oxygen,  with  which  hydrogen  gas  is  nearly  always  contaminated. 
Phosphorus  brought  in  to  the  most  carefully  prepared  hydrogen  emits 
vapors  of  phosphorous  acid,  shines  in  the  dark,  and  produces  a  slight 
contraction.  But  even  after  this,  the  ignited  wire  produces  a  further 
contraction.  The  phosphorus,  therefore,  cannot  remove  all  the  oxygen 
from  the  hydrogen. 

After  this  experience  Grove  doubts  the  correctness  of  the  values 
ascertained  for  the  atomic  weight  of  hydrogen. 

According  to  these  experiments  it  seems  that  it  would  be  more 
advantageous  to  use  the  platinum  wire  ignited  by  the  galvanic  cur- 
rent, than  the  electrical  6park  in  eudiometric  experiments. 

Hydrogen  and  carbonic  dcid  mixed  in  equal  volumes  were  easily 
affected  by  the  ignited  wire.  They  contracted  to  0.48  of  the  original 
volume  ;  the  residue  was  carbonic  oxide.  One  equivalent  of  oxygen 
and  1  of  hydrogen  had,  therefore,  combined  together. 

Carbonic  oxide  exhibited  a  remarkable  phenomenon.  Carefully 
purified  from  any  carbonic  acid,  it  was  exposed  to  the  action  of  the 
ignited  wire  over  distilled  water,  and  its  volume  increased  from  one- 
fifth  to  one-third,  according  to  the  intensity  of  ignition. 

When  the  gas  was  dry  and  confined  over  mercury,  this  increase  of 
volume  did  not  take  place ;  ifc  must  have  been  dependent,  therefore, 
upon  the  presence  of  aqueous  vapor ;  and,  in  fact,  the  increase  of 
volume  was  found  to  be  caused  by  the  formation  of  carbonic  acid.  By 
agitation  with  caustic  potash  or  lime  water  the  gas  was  reduced  to 
exactly  its  former  volume ;  but  then  it  was  found  to  be  mixed  with 
a  volume  of  hydrogen  equal  to  that  of  the  carbonic  acid  absorbed. 
This  is  explained  in  the  following  manner :  '*  Half  a  volume  or  one 
equivalent  of  oxygen  derived  from  the  vapor  of  the  water  had  com- 
bined with  one  volume  or  equivalent  of  carbonic  oxide,  and  formed 
one  volume  or  equivalent  of  carbonic  acid,  leaving  in  place  of  the  car- 
bonic oxide,  with  which  it  had  combined,  the  one  volume  or  equiva- 
lent of  hydrogen  with  which  it  had  been  originally  associated." 

On  comparing  this  experiment  with  the  previous  one,  the  singular 
inversion  of  aflSnity  under  circumstances  so  nearly  similar  will  appear 
surprising;  in  the  former  case  hydrogen  abstracted  oxygen  from  car- 
bonic acid  in  order  to  form  water,  leaving  carbonic  oxide,  while  in  the 
latter  the  carbonic  oxide  takes  the  oxygen  from  the  aqueous  vapor  to 
form  carbonic  acid  and  leaves  hydrogen. 

A  more  exact  idea  of  the  nature  of  these  reactions  has  not  yet  been 
obtained.  By  the  latter  experiment,  in  which  a  decomposition  of 
aqueous  vapor  also  took  place.  Grove  was  led  to  the  idea  that  it  might 
be  possible  to  decompose  aqueous  vapor  and  produce  detonating  gas 
simply  by  means  of  the  ignited  wire.  He  succeeded  in  this  as  will  be 
seen  in  the  following : 

§  62.  Decomposition  of  aqueous  vapor  by  ignited  platinum  wire. — 
Grove  discusses  the  decomposition  of  aqueous  vapor  into  its  elements 
in  the  same  memoir  in  which  he  treats  of  the  action  of  the  ignited 
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wire  upon  the  different  gases.     After  many  unsuccessful  experiments 
this  decomposition  was  effected  by  means  of  the  following  apparatus: 

A   bent  glass  tabe, 
^8'^-  open  at  one  end,  (fig. 

63)  was  connected  at 
its  other  end  by  a  nar- 
row neck,  with  a  bulb 
into  which  the  plati- 
num wire  passed,  as 
represented  in  the  fig- 
ure The  whole  tube 
was  filled  with  water 
previously  freed  from 
air,  and  its  open  end 
immersed  in  a  vessel  of  water.  On  applying  a  battery  of  two  zinc-plati- 
num cells,  the  air  in  the  bulb  was  expanded  and  expelled  so  that  the 
water  entered  it  and  then  soon  boiled,  and  at  a  certain  period  the  wire 
became  ignited  in  the  vapor.  *  *  At  this  instant  a  tremulous  motion 
was  perceptible,  and  separate  bubbles  of  the  size  of  pin-heads  ascended 
and  collected  in  the  bend  of  the  tube.  It  was  not  a  continuous  e?olu- 
tion  of  gas  as  in  electrolysis,  but  appeared  to  be  a  series  of  jerks;  the 
water  in  returning  through  the  narrow  neck  formed  a  natural  val?e, 
which  cut  off  by  an  intermitting  action  portions  of  the  atmosphere 
surrounding  the  wire."     The  collected  gas  was  detonating  gas. 

That  this  evolution  of  detonating  gas  can  certainly  not  be  attributed 
to  electrolysis  has  been  satisfactorily  demonstrated  by  Grove.  I  give 
below  the  most  important  of  his  arguments. 

1.  A  battery  of  two  cups  produces  in  distilled  water,  even  under 
the  most  favorable  conditions,  a  scarcely  perceptible  electrolysis. 

2.  The  decomposition  did  not  commence  until  the  wire  became 
ignited. 

3.  When  the  wire  was  divided  no  gas  was  evolved. 

Grove  now  endeavored  to  produce  the  decomposition  of  aqueous 
vapor  in  such  a  manner  that  the  red  hot  platinum  wire  could  only 
come  in  contact  with  the  vapor.     A  glass  tube,  as  in  fig.  54,  which 

at  its  closed  end  had  a  curved  platinum 
wire  melted  in,  was  filled  with  water 
which  had  been  carefully  freed  from  air 
by  long  boiling  and  the  air  pump ;  it  was 
then  inverted  in  a  vessel  of  the  same 
water,  and  a  spirit  lamp  applied  to  its 
closed  extremity  until  the  upper  half  was 
filled  with  vapor,  which  therefore  sur- 
rounded the  platinum  wire.  The  wire 
was  then  brought  to  full  ignition.  After 
the  connexion  was  broken  and  the  lamp 
removed,  the  water  gradually  ascended 
again,  but  a  bubble  of  the  size  of  a  mustard  seed  remained  in  the 
tube,  and  detonated  when  touched  by  a  lighted  match  at  the  surface 
of  the  water  trough.     The  experiment  was  repeated,  the  wire  being 


Fig.  54. 
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kept  ignited  for  a  longer  time,  but  the  gas  could  not  be  increased 
beyond  a  very  limited  quantity. 

The  experiment  just  described  was  repeated  and  the  gas  bubble 
transferred  to  another  tube,  the  wire  w€is  then  again  ignited  in  vapor, 
the  bubble  formed  again  removed,  until  a  sufficient  quantity  of  gas 
was  collected  for  analysis,  which  required  the  labor  of  ten  hours. 
This  gas  was  now  detonated  in  a  eudiometer  and  left  a  residue  of 
0.36  of  its  original  volume,  which  consisted  of  nitrogen.  The  experi- 
ment was  repeated  several  times  with  the  same  result ;  sometimes  a 
trace  of  oxygen  was  found  in  the  residue. 

Here  electrolysis  was  completely  excluded  ;  the  wire  was  ignited  in 
dry  steam. 

When  in  the  apparatus  of  fig.  55  the 
sparks  of  a  large  hydro-electric  machine  ^*''  "* 

were  passed  between  platinum  points 
through  the  vapor,  a  small  bubble  of  de- 
tonating gas  was  also  formed. 

As  in  the  previous  experiments  a  whole 
day's  work  did  not  increase  the  bubble, 
but  when  it  was  transferred,  another  in- 
stantly formed.  The  gas  similarly  col- 
lected detonated  and  left  a  residue  of  0.4 
of  its  original  volume  of  nitrogen  with  a  trace  of  oxygen. 

By  an  estimation,  which  could  of  course  only  be  approximate,  the 
detonating  gas  formed,  was  found  to  be  about  j-j^ir  ^^  *^6  volume  of 
the  vapor. 

Grove  considered  this  evolution  of  detonating  gas  not  to  be  a  spe- 
cific effect  of  electricity  at  all,  but  of  heat  alone,  and  indeed,  succeeded 
also  in  decomposing  aqueous  vapor  merely  by  heat  without  electricity. 

Omitting  the  less  successful  experiments,  we  shall  at  once  proceed  to 
those  that  gave  very  decisive  results.  With  a  constant  battery  of  30 
zinc-platinum  cells  the  end  of  a  thick  platinum  wire  was  melted  into 
a  globule  of  the  size  of  a  pepper  corn  ;  between  this  and  the  carbon 
point  of  the  negative  pole  the  voltaic  arc  was  taken  until  the  gobule 
was  again  near  its  melting  point.  It  was  then  rapidly  plunged  into 
water,  freed  from  air,  that  was  kept  boiling  by  means  of  a  spirit  lamp, 
and  into  which  a  tube  filled  with  the  same  water  was  inverted.  Sepa- 
rate bubbles  of  gas  rose  into  the  tube.  This  process  was  repeated 
until  a  sufficient  quantity  of  gas  was  collected,  which,  after  explosion, 
once  left  a  residue  of  0.4  ;  another  time  only  0.25  of  the  original 
volume,  consisting,  as  usual,  of  nitrogen  and  traces  of  oxyen.  The 
galvanic  battery  here  served  evidently  only  to  bring  the  platinum  to 
ignition.  When  melted  and  heated  by  means  of  the  oxy-hydrogen 
blow-pipe,  it  acted  exactly  in  the  same  manner.  In  this  way  more  than 
^  cubic  inch  of  detonating  gas  was  obtained. 

The  heated  globule  is  evidently,  when  immersed  in  the  water, 
immediately  surrounded  by  a  stratum  of  vapor,  from  which  then  the 
small  quantity  of  detonating  gas  is  developed. 
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To  obtain  a  continuous  evolution  of  the  mixed  gases  from  water  sub- 
jected to  the  action  of  heat  alone,  Grove  constructed  the  apparatug 
Fig.  s6.  shown    in  fig.  56  ;  a  and  b 

are  tubes  of  silver  4  inches 
in  length  and  0.3  in  diam- 
eter, connected  by  two  pla- 
tinum caps  to  a  tube  of  a 
perforated  platinum  wire 
0.126  inches  diameter,  the 
bore  having  the  diameter  of 
a  large  pin  ;  a  is  closed  at 
the  extremity,  and  to  the 
extremity  of  b  is  fitted,  by 
means  of  a  coiled  strip  of 
bladder,  the  bent  glass  tube  cZ.  The  whole  apparatus  is  filled  with 
water  freed  from  air,  and,  after  liaving  expelled  the  air  from  a  by 
heat,  the  end  of  the  glass  tube  was  immersed  in  a  vessel  of  boiling 
water.  Heat  is  now  applied  by  a  spirit  lamp,  first  to  b  and  then  to  a, 
until  the  whole  boils  ;  after  this  the  flame  of  an  oxy-hydrogen  blow- 
pipe is  directed  upon  the  middle  part  of  the  platinum  tube  c,  and  when 
this  has  obtained  a  high  degree  of  ignition  gas  is  evolved  which,  mixed 
with. vapor,  soon  fills  the  whole  apparatus,  and  escapes  through  tbe 
open  end  either  into  the  open  air  or  into  a  gas  collector. 

The  gas  thus  obtained  left,  after  its  detonation,  a  residue  of  0.3  of 
its  volume,  consisting  of  nitrogen  and  a  trace  of  oxygen. 

That,  in  all  these  canes,  the  remnant  consists  of  nitrogen  is  caused 
by  the  great  difficulty  or  even  impossibility  of  absolutely  removing  all 
the  air  from  the  water. 

This  series  of  phenomena  is  very  remarkable.  While  the  detonating 
gas,  under  the  influence  of  heat,  is  condensed  to  vapor  of  water,  we 
have  here  exactly  the  opposite  action,  though  to  a  very  limited  extent 
only.  The  elaboration  of  the  more  intimate  conditions  and  relations 
of  this  decomposition  of  aqueous  vapor,  which  might  lead  to  an  explan- 
ation of  the  phenomenon,  we  must  leave  to  the  future. 

When  Grove  says  ^'  that  these  experiments  afford  some  promise  of 
our  being,  at  no  distant  period,  able  to  produce  mixed  gases  for  pur- 
poses ot  illumination,  &c.,  by  simply  boiling  water  and  passing  it 
through  highly  ignited  platinum  tubes,  or  by  other  methods,"  I  cannot 
help  expressing  my  doubts  whether,  even  if  the  manufacture  on  a 
large  scale  should  succeed,  the  detonating  gas  thus  produced  could 
give  more  light  and  heat  than  the  fuel  consumed  in  its  formation. 

§  63.  Application  of  galvanic  ignition  to  blasting  rocks, — ^It  has  for  a 
long  time  been  known  that  gunpowder  can  be  ignited  by  the  electric 
spark,  as  shown  long  ago  by  Franklin,  and  still  repeated  as  one  of  the 
usual  experiments  in  the  lecture  room.  But,  although  blasting  by 
means  of  frictional  electricity  is  therefore  possible,  still  there  are  too 
many  difficulties  in  the  way  of  the  process  to  allow  us  to  expect  its 
introduction  into  practice. 

Hare  was  the  first  to  employ  the  ignition  of  metallic  wires  by  the 
galvanic  current  in  blsisting.     But  his  apparatus  was  too  complex  and 
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unsuited  for  every  day  use  by  common  laborers,  and,  therefore  never 
was  used  to  a  great  extent.*  ^  In  consequence  of  the  many  fatal 
accidents  in  mines  and  quarries,  Boberts,  of  England,  directed  his 
attention  to  this  subject.  After  many  endeavors  he  succeeded '  in 
making  the  application  of  the  galvanic  current  to  blasting  so  simple 
that  his  process  deserves  general  commendation.  It  was  first  described 
in  the  Mechanics'  Magazine,  May,  1842,  p.  353. — (Dingler's  Polytech. 
Journal,  LXXXV,  276.)  We  shall  be  brief  in  this  notice,  as  pro- 
bably much  that  is  contained  in  the  article  mentioned  is  well  known. 

In  order  to  avoid  the  necessity  of  arranging  before  each  charge  the 
fine  iron  wire  between  the  conductors,  Roberts  invented  cartridges,  a 
number  of  which  can  always  be  prepared  in  advance.  They  are  made 
in  the  following  manner :  two  copper  wires,  each  10  feet  long  and  1  line 
thick,  well  covered  with  waxed  cotton  or  woolen  yarn,  are  placed  side 
by  side  close  together ;  at  one  end  they  are  twisted  together  for  about 
6  inches,  as  represented  in  Fig.  67,  and  their  extremities  left  to  form 
a  fork,  a  little  over  ^  inch  long,  with  its  extremities  ^ 
inch  apart ;  the  ends  of  thid  fork  are  then  laid  bare, 
cleaned  by  filing,  and  the  fine  iron  wire  is  stretched 
between  them.  The  iron  wire  is  wound  around  the 
extremities  of  the  copper  wires,  and  may  then  be  soldered 
with  tin. 

The  iron  igniting  wire  is,  of  course,  destroyed  by.  each 
explosion ;  to  save  the  conducting  copper  wires  they 
are  firmly  tied  together  with  twine,  as  indic£ited  in  the 
figure,  and  then  wound  around  with  fin6  binding  wire. 

The  body  of  the  cartridge  is  a  tin  tube,  3  inches  in 
length  and  J  to  1  inch  in  width,  soldered  and  perfectly 
water  tight.  (A  glass  tube  might  probably  answer.) 
The  fine  iron  or  steel  wire  is  plAced  at  about  the  middle  of 
the  cylinder,  and  is  kept  in  its  place  by  means  of  a  cork 
which  closes  the  cylinder,  and  through  which  the 
twisted  copper  wires  pass.  It  is  best  to  cut  this  cork 
lengthwise,  and  after  putting  the  wire  between  the 
two  halves,  to  press  them  into  the  tube.  But  oti  account* 
of  the  thickness  of  the  conducting  wires  it  will  probably 
be  found  more  convenient  to  make  a  groove  in  the  cork 
for  their  reception.  The  cork  being  put  in  so  that  the 
fork  is  nowhere  in  contact  with  the  sides  of  the  tube,  it 
is  covered  with  a  good  cement.  Roberts  recommend^  a 
mixture  of  one  part  beeswax  and  two  parts  rosin. 

The  tube  is  then  to  be  filled  through  its  open  end 
with  dry  sporting  powder,  and  closed  by  another  cork, 
which  must  also  be  covered  with  the  cement. 

Figure  58  represents  the  entire  cartridge.     Figure  69  shows  how 
the  cartridge  is  placed  in  the  hole. 


•  Our  author  could  not  possibly  have  seen  Dr.  Hare's  description  of  his  apparatus  when 
be  wrote  this  sentence.,  llie  original  notice  (Am.  Jour.  SScienpe  and  Arts,  vol.  21,  p.  139, 
1^32,)  shows  that  Dr.  Hare's  apparatus  was  not  complex,  and  that  it  was  essentially  the 
same  as  that  here  described  as  the  contrivance  of  Roberts.  G.  0,  §. 
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After  all  dust  and  moisture  are  properly  removed  from  it,  onehalf 
of  the  intended  charge  is  put  into  the  hole,  the  cartridge  is  inserted 

and  the   remaining   gunpowder 

filled  in  ahove  it.      Thus,   the 

cartridge  is  in  the  middle  of  the 

charge,  and  the  long  conducting. 

wires   f»til]    project    several   feet 

above  the  rock.     The  charge  is 

not  tamped  in  the  usual  way. 
A  wadding  of  straw  or  tow  is 

carefully  pushed  down  the  hole, 

so  that  a  space  filled  with  air,  of 

variable  size  according  to  circum- 
stances, remains  between  it  and 

the  charge.     Upon  this  wad  dry 

sand  is  poured  until  the  bore  is 

entirely  filled. 
The  two  separate  ends  of  the  cartridge  wires 
must  now  be  brought  into  connexion  by  con- 
ducting wires  with  the  battery  60  to  90  feet 
off.  The  conductors  are  also  covei*ed  wires 
about  one  line  in  diameter,  placed  side  by  side 
and  kept  close  together  by  being  wound  over 
with  twine  throughout  their  whole  length, 
with  the  exception  of  their  extremities^  where  they  are  to  be  connected 
with  the  battery  and  with  the  cartridge  wires. 

It  is  sometimes  necessary  that  the  person  who  has  to  ignite  the 
charge  should  still  be  further  off  from  the  charge  than  the  battery  is, 
and  for  this  purpose  an  arrangement  must  be  made  by  which  the 
circuit  may  be  closed  from  a  distance. 

Roberts  contrived  the  following  arrangement  for  this  purpose :  npon 
two  opposite  ends  of  the  box  which  contains  the  battery  two  wooden 
posts  are  erected,  connected  above  by  a  wooden  rod  of  one  inch  in 
diameter.     At  one  end  a  tin  disk.  A,  fig.  60,  thi-ee  to  four  inches  in 

Fig.  60. 


diameter,  is  fastened,  to  which  a  wire  is  soldered  conducting  to  one, 
say  the  positive  pole  of  the  battery.  Another  tin  disk,  B,  is  fastened 
to  a  tin  tube,  made  to  slide  easily  on.  the  rod,  and  this  is  kept  from 
A  by  a  spiral  spring.  One  end,  D,  of  this  spiral  is  connected  with 
one  of  the  conducting  wires,  while  the  other  conducting  wire  leads  to 
the  negative  pole  of  the  battery.     The  disk  B  is  therefore  connected 
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through  a  loDg  cirguit,  including  the  fine  igniting  wires,  with  the  nega- 
tive pole,  80  that  B  may  be  considered  the  negative  pole  and  A  the 
positive.  The  current  circulates  and  produces  ignition  in  the  iron 
wire  as  soon  as  A  and  B  come  into  contact. 

In  order  to  pull  the  disk  B  towards  A  from  a  distance,  t^o  pieces  of 
twine  fastened  to  B  pass  through  holes  in  the  disk  A,  and  at  E  are 
connected  with  the  long  string  that  reaches  to  the  pUce  whence  the 
person  who  is  to  close  the  circuit  e^tands.  An  accidental  discharge 
18  prevented  by  a  peg  F  between  A  and  B,  which  must  be  removed 
before  the  two  disks  can  come  in  contact.  But  besides  lessening  the 
danger  this  method  of  blasting  ofiers  other  considerable  advantages; 
it  enables  us  without  much  difficulty  to  explode  powder  under  water. 
For  this  purpose  the  entire  charge  is  to  be  enclosed  in  a  water-tight 
tin  box  and  this  put  in  the  place  where  its  action  is  desired. 

The  application  of  galvanic  ignition  is  also  very  advantageous  when 
great  masses  of  rock  are  to  be  blasted.  Formerly,  in  such  cases,  it 
was  necessary  to  use  a  heavy  charge  'in  one  great  mine,  but  several 
smaller  properly  distributed  charges  would  produce  a  much  greater 
effect  if  they  could  be  ignited  simultaneously.  This  can  jiow  be  done 
by  the  aid  of  the  galvanic  current ;  the  connecting  wires  have  only  to 
be  so  arranged  that  all  the  holes  are  at  the  same  time  in  the  circuit. 
In  this  way  immense  effects  have  been  obtained  in  England. 

What  power  the  battery  must  have  in  each  case  can  easily  be  ascer- 
tained from  preceding  sections.  From  section  59  can  be  ascertained  what 
force  of  current  is  required  to  make  the  thih  iron  wire  incandescent, 
(the  diameter  of  which  must  of  course  be  known,)  and  after  computing 
the  resistance  in  the  conducting  wires,  it  is  easy  to  determine  how 
many  cups  or  pairs  of  plates  of  any  give  point  must  be  used  and  how 
they  must  be  arranged  to  produce  this  force  of  current. 

§64.  The  voltaic  arc, — By  the  construction  of  the  constant  battery, 
the  production  of  the  arc  of  light  which  Davy  was  tlie  first  toobserve 
is  greatly  facilitated,  and  hence  this  interesting  phenomenon  has  been 
several  times  investigated,  though  much  is  still  left ^  for  furthei 
researches. 

De  la  Bive  paid  great  attention  to  thd  galvanic  arc ;  we  take  th« 
following  from  his  elaborate  treatise  on  this  subject,  published  in 
Phil.  Trans.,  f.  1847,  (Fogg.  Ann.,  LXXVI,  170.) 

The  voltaic  arc  can  be  produced  not  only  between  carbon  points  but 
also  between  points  of  different  metals.  It  is  greater  with  the  more 
fusible  or  oxydisable  metals,  as  zinc  pr  iron,  than  with  platinum  or 
silver.  The  size  of  the  arc  of  light  i«  proportioned  to  the  greater  or 
less  facility  with  which  the  substance  of  the  electrode  disintegrates  ; 
for  since  this  phenomenon  is  produced  by  minute  particles  ot 
matter  carried  over  from  one  electrode  tai^he  other,  its  formation  must 
necessarily  be  favored  by  a  less  cohesion x>f  the  electrodes ;  this  is  al«o 
the  reason  why,  under  otherwise  like  conditions,  the  greatest  arc  of 
light  is  always  obtained  between  carbon  points.  The  transference  of 
the  matter  is  always  from  the  positive  to  the  negative  pole.  In  the 
air  and  with  metallic  electrodes,  the  deposit  upon  the  negative  pole. 
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always  consists  of  oxydized  particles  of  the  metal  used  as  the  positiTt 
electrode. 

If  the  negative  pole  has  the  form  of  a  plate,  while  the  positive  pole 
is  a  point,  the  deposit  of  the  transferred  matter  upon  the  plate 
forms  a  very  regular  ring,  the  centre  of  which  is  the  projection  of  the 
point  upon  the  plate. 

When  the  arc  of  light  is  taken  between  a  metallic  point  and  an 
opposite  surface  of  mercury,  the  latter,  when  positive  rises  in  a  cone, 
hut  forms  a  cavity  when  negative.  In  this  Qase  it  is  very  difEcult  to 
observe  accurately  the  minutise  of  the  phenomenon^  on  account  of  the 
great  quantity  of  mercurial  vapor  evolved. 

De  la  Bive  made  experiments  with  plates  and  points  of  platinum, 
iron,  silver,  and  copper,  but  I  cannot  enter  upon  the  details  of  the 
experiments,  because  there  is  much  that  is  not  clear  to  my  mind ;  in 
many  cases,  for  instance,  I  cannot  see  in  the  individual  experiments 
the  proof  and  confirmation  of  the  generalizations  announced.  A 
repetition  of  these  experiments  and  an  accurate  description,  illustrated 
when  practicable  with  figures,  seems  therefore  very  desirable. 

§  65.  Intensity  of  light  of  the  voltaio  arc, — CasBelmann  has  made 
experiments  upon  the  intensity  of  light  of  the  voltaic  arc,  which  have 
been  described  in  the  memoir  already  mentioned.  They  were  after- 
wards also  copied  into  Poggendorf's  Annals. — {Pog,  Ann.y  LXIII, 
576.)  The  photometer  used  in  his  experiments  was  constructed  upon 
the  same  principles  as  that  described  in  the  third  edition  of  my  Lehr- 
buch  der  Physik,  vol,  II,  674.  The  carbon  pieces,  between  which  the 
arc  was  taken,  were  of  the  same  composition  as  that  used  in  the  cyh'n- 
ders  of  Bunsen's  battery,  but  prepared  also  in  other  ways,  as  some  of 
them  were  saturated  in  solutions  of  nitrate  of  strontium,  boracic  acid, 
&c.,  and  then  intensely  ignited.  Thus  prepared  they  gave  a  very 
steady  light,  differently  colored,  according  to  the  solution  employed; 
and  the  carbon  points  could  (with  a  Bunsen  battery  of  44  cups)  be  re- 
moved to  a  distance  of  7  to  8  millimetres  before  it  disappeared,  while 
the  unsteady  light  of  unprepared  carbon  went  out  at  a  distance  of  5 
millimetres. 

A  tangent  compass  was  at  the  same  time  inserted  into  the  circuit, 
so  that  for  ep,ch  measurement  of  the  intensity  of  light  the  correspond- 
ing force  of  current  could  be  determined. 

The  brightest  parts  of  the  whole  light,  it  is  well  known,  are  at  the 
points  of  the  two  pieces  of  carbon,  upon  which  the  arc  rests.  In  the 
following  table  the  intensity  of  the  whole  light  is  compared  with  that 
of  a  stearine  candle,  and  for  each  kind  of  carbon,  with  the  points  once 
at  a  very  small,  and  then  at  the  greatest  possible  distance.  The  values 
of  the  force  of  current  are  reduced  to  the  chemical  unit. 
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Unprepared  carbon ..... 

Carbon  with  nitrate  of  strontiam 
Carbon  with  caustic- potash  ...... 

Carbon  with  chloride  of  zinc... 
Carbon  with  borax  in  sulph.  acid 


Distance  of 
the  carimn 
points. 

a 

o  a 
8  2 

1 

fRNfl 

0.5 

96 

4.5 

'68 

0.6 

120 

6.76 

88 

2.5 

101 

8.0 

82 

1.0 

80 

6.0 

67 

1.6 

72 

6.0 

64- 

932 
139 

353 
274 

150 
76 

624 
159 

1171 
165 


This  table  shows  that  on  increasing  the  distance  of  the  points  the 
intensity  of  light  and  the  fbrcie  of  current  decrease.  By  most  of  the 
substances  with  which  the  carbon  had  been  prepared,  the  arc  of  light . 
was  made  more  steady  and  allowed  of  a  greater  distance  of  the  points, 
but  the  intensity  was  not  greater,  except  with  the  carbon  prepared 
with  borax  and  sulphuric  acid. 

But  the  results  in  the  above  table  are  only  approximately  accurate, 
since  the  changeable  position  of  the  most  brilliant  points  at  the  origin 
of  the  arc  may  have  prevented  the  light  from  acting  with  its  full  in- 
tensity upon  the  photometer.  In  another  series  of  experiments,  an 
abstract  of  which  is  given  in  the  following  table,  this  error  was 
avoided,  the  arc  of  light  having  been  directed  towards  the  photometer 
by  means  of  a  magnet.  In  these  experiments  only  34  Bunsen's  cups 
were  used,  the  distance  of  the  carbon  points  was  not  changed,  and  the 
intensity  of  the  light  was  measured  for  diflFerent  degrees  of  force  of 
current.  . 


Force  of  ciir- 
rent. 


Intensity  of 
light. 


Carbon  with  boracic  acid. 


Carbon  with  sulphate  of  soda. 


r 

I 

■l-i 
ii. 


41 

198 

[y2 

252 

67 

1 

298 

38 

178 

41 

203 

52 

84  G 

69 

460 

The  carbon  saturated  with  sulphate  of  soda  was  not  heated  to  red- 
ness before  use. 

It  follows  from  these  experiments  that  the  intensity  of  light  in- 
creases in  a  somewtat  greater  ratio  than  the  force  of  the  current. 
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It  ifl  to  be  regretted  that  we  have  no  measures  of  the  intensitiea  of 
the  galvanic  light,  when  different  metals  are  used  instead  of  the 
cJarbon  points. 

Fizeau  and  Foucault  have  also  made  comparative  experiments  on  the 
intensity  of  the  galvanic  arc  light,  biit  from  another  point  of  view.— 
(Ann.  de  Chim.  et  de  Phys.  ser.  Ill,  T.  XI,  pp.  310  ;  Pog.  Ann., 
LXIII,  463.)  They  did  not  compare  the  intensity  of  the  light  from 
different  sources,  but  its  chemical  effect.  In  this  way  they  compared 
the  galvanic  light  with  that  of  the  sun,  and  of  lime  incandescent  in 
detonating  gas.  The  experiment  was  conducted  in  the  following 
manner:  An  iodized  silver  plate  Was  inserted  in  a  camera  obscura,  in 
the  place  where  the  image  of  the  sun  or  of  the  light,  emanating  from 
the  carbon  or  lime,  was  formed.  After  a  short  action  of  the  light  the 
camera  obscura  was  closed,  and  the  position  changed?  so  that  another 
image  of  the  object  was  shown  upon  the  prepared  silver  plate  beaide 
the  first  one  ;  the  exposure  was  somewhat  longer  than  before  ;  for  a 
third  place  still  longer,  &c.  The  plate  was  then  put  into  the  mercury 
bath  and  examined,  in  order  to  find  which  one  of  the  images  became 
visible  by  the  action  of  the  mercurial  vapor.  In  this  way  it  was  ascer- 
tained how  long  the  light  had  to  act  in  order  to  produce  that  change 
in  the  iodide  of  silver,  which  is  necessary  for  the  condensation  of  the 
mercurial  vapor.         >    ' 

If  all  the  other  circumstances- were  entirely  identical,  the  time  re- 
quired for  the  production  of  the  Daguerrean  image  would  be  nearly 
inversely  proportional  to  the  chemical  intensity  of  the  corresponding 
sources  of  light. 

But  Fizeau  and  Foucault  u^ed  for  their  experiments  with  the  arti- 
ficial light  lens  of  shorter  focus  than  for  obtaining  images  of  tho  sun; 
the  aperture  of  the  lens  also  was  varied  by  means  of  diaphragms. 
These  circumstances  have,  therefore,  to  be  taken  into  account. 

If  the  image  is  n  times  further  from  the  lens,  it  will,  cfeteris 
paribus,  be  n  times  greater  in  its  linear  dimensions,  and  will,  there- 
lore,  cover  a  surface  n*  times  as  large,  and  consequently  the  in- 
tensity of  light  at  each  point  of  the  image  will  be  n^  times  less. 
The  chemical  power  of  the  source  of  light  may,  therefore,  be  con- 
sidered proportional  to  the  square  of  the  distance  of  the  image  formed 
from  the  lens. 

But  it  is  also,  as  easily  perceived,  inversely  proportional  to  the  sur- 
face of  the  opening  of  the  lens,  i,  c,  to  the  square  of  its  radius,  and 
therefore 

when  J  denotes  the  chemical  power  of  the  source  of  light,  d  the  dis- 
tance of  the  image  from  the  lens,  r  the  radius  of  its  opening,  and  t 
the  time  required  to  produce  a  Daguerrean  image. 

If  we  denote  by  a  the  angle  which  the  radius  of  the  aperture  of  the 
lens  subtends  at  the  place  of  the  image,  then 


therefore 
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By  this,  or  rather  by  a  similar  equivalent  formula,  Pizeau  and 
Foucault  computed  the  results  of  their  observations,  and  thus  obtained 
the  following  relative  values  for  the  intensity  of  the  sources  of  light. 

Sun-light y  in  August  and  September,  at  noon,  with  a  clear  sky      1000 
Carbon-lighi,  produced  by  46  Bunsen's  zinc-carbon  cups........         235 

Idme-light ,  6.8 

The  lime-light  appears  to  be  surprisingly  little ;  but  Fizeau 
and  Foucault  foand  with  the  common,  photometrical  method  a  similar 
relation  between  the  lights  from  lime  and  carbon.  No  other  com- 
parative measurements  are  known  to  which  these  can  be  referred  ;  a 
careful  experimental  re-examination  of  the  matter  is,  therefore,  de- 
sirable. 

In  reference  to  the  change  of  the  intensity  of  the  carbon-light  with 
the  number  and  magnitude  of  the  galvanic  elements  we  find  the  fol- 
lowing data  in  this  memoir :  While  a  battery  of  46  Bunsen's  elements 
gave  an  intensity  of  light  of  235,  this  was  increased  to  238  only  when 
the  number  of  cups  was  augmented  to  80  ;  but  a  battfery  of  46  triple 
cups  gave  an  intensity  of  385,  after  having  been  already  in  action 
for  one  hour. 

In  consequence  of  the  rapid  alteration  of  the  fluid^he  diluted  sul- 

{)hvric  acid  becoming  gradually  a  solution  of  sulphate  of  zinc — the 
brce  of  the  battery,  and  with  it  the  intensity  of  the  arc  of  light  pro- 
duced by  it,  decreases  rapidly.  While  80  cups  afiPorded  at  first  an 
intensity  of  238,  this  after  three  hours  was  diminished  to  159. 

It  is  to  be  regretted  that  these  physicists  have  not  measured  the 
force  of  current  corresponding  to  the  intensity  of  light,  whereby 
the  value  of  the  above  given  numerical  relations  would  have  been 
very  much  enhanced. 

§  66.  Production  of  heat  hy  the  voltaic  arc, — The  heat  developed  at 
the  poles,  between  which  the  arc  is  tak^n,  is  entirely  too  great  to  be 
attributed  to  the  mere  passage  of  the  electric  current  through  these 
conductors.  According  to  the  experiments  mentioned  in  §  57,  a  cur- 
rent, to  make  a  platinum  wire  of  0.75  mm,  in  diameter  incandesceht 
by  its  passage,  must  have  at  least  a  force  of  ir.O.  Therefore,  to  make 
a  platinum  wire  of  3  mm.  in  diameter  only  white-hot  requires,  at  the 
very  least,  the  enormous  force  of  current  of  640 ;  and  yet  with  the  cur- 
rent of  a  Bunsen's  battery  of  44  cups  and  a  force  of  80  to  100,  we  can 
produce  an  arc  in  which  the  point  of  a  platinum  wire  of  more  than  3 
mm.  in  diameter  may  easily  be  melted  into  a  globule,  if  used  as  one 
pole  of  the  battery  while  the  other  is  formed  by  a  carbon  point.  The 
combustion  of  carbon  is  so  trifling  that  it  cannot  essentially  contribute 
to  the  great  heat  produced  ;  besides,  the  fusion  of  the  platinum  wire 
by  the  galvanic  arc  takes  place  in  a  vacuum  as  readily  as  in  the  open 
air. 

The  electrip  current,  therefore,  besides  producing  heat  by  its  mere 
passage  through  the  conductors,  in  forming  the  arc  must  act  at  the 
pole  itself  to  produce  heat  in  some  other  way,  of  which  as  yet  we 
know  nothing. 

The  development  of  heat  is  not  equal  at  the  two  poles  of  the- arc  ; 
it  is  greater  at  the  positive  than  in  the  negative.     De  la  Rive,  in  his 


J 
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treatise  already  mentioned^  in  §  64,  adds,  in  reference  to  this  fact,  the 
following  observations : 

When,  in  forming  the  arc,  a  positive  metallic  point  is  opposite  to  a 
negative  plate,  the  point  becomes  ignited  throughout,  while  on  invert- 
ing the  poles  the  negative  point  ig  heated  at  its  extremity  only. 

If  two  points  of  the  same  metal  are  opposed  to  each  other  the  posi- 
tive one  becomes  more  intensely  ignited,  and  over  a  greater  length. 
If  they  are  of  different  metals,  of  course  that  one  becomes  most  in- 
tensely ignited  which  is  made  of  the  worst  conducting  metal. 

To  this  category  belongs  al«o  an  observation  of  Walker,  made  with 
a  Daniell's  battery  of  160  cups.-^(Trans.  of  the  Lond.  Electr.  Soc.,pp. 
65  and  71;  Pog.  Ann.,  LV,  62.)  He  laid  the  pole  wires  crosswise, 
but  so  tliat  after  the  contact  they  were  again  moved  to  a  little  distance 
from  each  other,  and  a  short  arc  of  light  passed  between  them.  Under 
thdse  circutostances  the  positive  end  of  the  wire,  from  the  point  of 
crossing,  became  so  intensely  hot  that  it  softened  and  bent,  while  the 
negative  end  remained  comparatively  cold. 

Experiments  on  the  heating  effects  of  the  voltaic  arc  have  been 
made  on  the  greatest  scale  by  Despretz.  He  collected,  in  Paris,  500 
zinc-carbon  cups,  and  arranged  a  battery  of  124  elements,  each  con- 
sisting of  four  Bunsen's  cups.  When  a  piece  of  sugar  carbon,  in  a 
glass  globe  exhausted  to  5  millimetres,  was  brought  between  the  poles 
it  became  intensely  ignited  and  the  globe  was  covered  with  a  dry, 
crystalline  black  powder.  Carbon  from  gas  retorts  produced  the  same 
effects.     This  shows  a  sublimation  of  the  carbon. 

Despretz  thinks  too  that  he  observed  traces  effusion  of  the  carbon. 
At  any  rate  his  experiments  show  that  carbon  evaporates  more  readily 
than  it  melts.  He  believes  that  it  could  be  melted  in  metallic  vessels 
in  an  atmosphere  of  compressed  nitrogen.  Similar  in  behavior  to 
carbon  are  lime,  magnesia,  oxide  of  zinc,  &c.  Alumina,  rutil, 
anatase,  nigrine,  oxide  of  iron,  &c,,  form  at  first  small  globules,  but 
afterwards  evaporate. 

Previous  to  these  experiments  with  496  cups  Despretz  had  used  a  bat- 
tery of  165  elements,  and, combined  the  heat  of  its  arc  with  that  of  the 
oxy-hydrogen  blow-pipe  and  of  the  sun  concentrated  through  a  sec- 
tional lens  90  centimetres  in  diameter.  The  effect  of  the  galvanic 
battery  was  increased  by  the  addition  of  the  othet  sources  of  heat. — 
(Comptes  Rendus,  July,  1849,  No.  3 ;  Dingler's  Polytechnic  Jour- 
nal, CXIV,  342.) 

§  67.  Ivjluence  of  magnetism  upon  the  voltaic  arc. — That  magnetic 
forces  have  an  influence  upon  the  position  and  form  of  the  arc  has 
already  been  obsei;ved  by  Davy,  and  it  is  known  that  this  arc  is 
affected  by  a  magnet  in  the  same  manner  as  a  movable  conductor  when 
a  galvanic  current  is  passing  through  it ;  the  terrestrial  magnetism, 
therefore,  must  also  act  upon  it.  By  the  motion  of  the  heated  air  the 
arc  of  light  is  always  carried  upwards,  so  as  to  form  a  curve,  convex 
above.  If  we  conceive  a  perpendicular  plane  to  be  passed  through 
the  carbon  points  lying  horizontally,  the  action  of  terrestrial  magnet- 
ism will  be  such  that  the  highest  point  of  the  arc  will  never  be  in  this 
plane,  but  on  one  side  or  the  other. 
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Gasselm^nn,  in  his  treatise  already  mentioned,  in  §  56,  givea  ex- 
periments on  this  subject.  If,  with  opposite  horizontal  carbon  points, 
the  current  was  passing — 


From 

The  deviation  of  the  apex  was  tdwaids 

N.  to  S. 

E. 

W.toE. 

N.      . 

S.  to  N. 

W. 

E.toW. 

s. 

This  can  be  easily  deduced.  In  fig.  61  a  and  6.  represent  the  two 
horizontal  carbon  points  between  which  the 
arc  is  produced.  If  now  we  imagine  a  per- 
pendicular plane  passed  through  a  and  6, 
and  a  straight  line  to  pass  perpendicularly 
through  the  plane  between  these  points,  as 
indicated  by  the  arrow,  then  a  steel  needle 
placed  in  this  line  would  be  magnetized  by 
the  current  of  the  arc,  and  its  N.  end*  would 
be  at  the  point  of  the  arrow  when  the  posi- 
tive current  is  passed  from  a  through  the  arc  towards  b.  But  by  the 
influence  of  the  terrestrial  i^agnetism  the  N.  end  of  the  needle  would 
dip,  and  in  like  manner  also  the  arc  will  be  inclined  from  the  vertical 
plane  towards  the  direction  of  theN.  end  of  the  needle. 

If  a  is  to  the  west,  and  b  east,  the  inclination  will  be  toward  the 
north  when  the  current  is  passing  from  a  to  6;  but  with  a  direction 
of  the  current  from  east  to  west,  the  north  end  of  the  supposed  magr 
netic  needle  would;  be  on  the  south  side  of  the  arc,  and  the  latter, 
therefore,  would  incline  toward  the  south. 

By  means  of  this  supposed  magnetic  needle  we  can,  under  all  cir- 
cumstances, determine  in  what  manner  the  arc  will  be  affected  by 
terrestrial  magnetism  or  either  pole  of  a  magnet,  6r  what  must  be  its 
position  when  placed  between  the  two  poles  of  a  horse-shoe  magnet. 

K,  instead  of  one  of  the  carbon  poles,  a  magnetic  bar  is  used  j  so  that 
the  arc  is  formed  between  carbon  and  steel,  the  arc  rotates  around  the 
magnetic  pole  according  to  the  same  laws  which  apply  when  a  mova- 
ble current  rotated  around  a  fixed  magnet.  The  first  notice  in  refer- 
ence to  this  rotation  of  the  arc  is  given  by  Walker,  in  the  *'  Transac- 
tions of  the  London  Electrical  Society"  from  1837  to  1840. — (Pog. 
Anfi.,  LIV,  514.)  De  la  Rive  also  has  made  experiments  on  the  in- 
fluence of  magnetism  upon  the  voltaic  arc,  but  in  a  difiFerent  way. 
Their  description  is  found  in  the  memoir  mentioned  already  in  §  64. 

I  shall  quote  here  from  De  la  Rive's  memoir  literally,  in  order  to 
give  a  characteristic  example  of  his  want  of  precision  in  writing,  by 
which  his  papers  are  frequently  rendered  oDscure,  as  before  men- 
tioned : 

*^  If  two  points  of  soft  iron,  acting  as  electrodes,  be  both  placed 
within  a  helix  formed  of  thick  copper  wire  of  several  coils,  the  voltaic 
arc  developed  between  the  two  points  of  iron  ceased  the  moment  a 
strong  current  is  passed  through  the  wire  of  the  helices,  and  reappears 
if  this  current  be  arrested  before  the  points  have  become  cold.  The 
arc  cannot  be  formed  between  the  two  iron  points  when  they  are  mag- 
netized, whether  by  the  action  of  the  helices  or  by  that  of  a  powerful 
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magnet,  unless  they  be  brought  much  hearer  to  one  another,  and  the 
appearance  of  the  phenomenon  is  then  entirely  diflTerent.  The  tnn»- 
ported  particles  appear  to  disengage  themselves  with  difficulty  from 
the  positive  electrode,  sparks  fly  with  noise  in  all  directions,  while  in 
the  former  case  it  was  a  vivid  light  without  sparks  and  without  noise, 
accompanied  by  the  transfer  of  a  liquid  mass,  and  this  appeared  to  be 
effected  with  the  greatest  ease.  It  is  of  little  moment  with  respect  to 
the  result  of  the  experiment  whether  the  two  rods  of  magnetized  iron 
present  to  that  part  of  their  extremities  between  which  the  luminoos 
arc  springs  the  same  magnetic  poles  or  different  poles. 

*'  The  positive  electrode  of  iron,  when  it  is  strongly  magnetized, 
produces,  the  moment  that  the  voltaic  arc  is  formed  between  it  and  a 
negative  electrode  of  whatever  nature,  a  very  intense  noise,  analogoos 
to  the  sharp  hissing  sound  of  steam  issuing  from  a  locomotive  engine. 
This  noise  jceases  simultaneously  with  the  nlagnetization. 

"  For  the  purpose  of  better  analyzing  these  different  phenomena, 
I  placed  an  electro-magnet  of  large  dimensions  and  great  power  in 
such  a  manner  as  to  enable  me  to  place  on  each  of  its  poles,  or  be- 
tween thom,  different  metals  destined  to  form  one  of  the  electroda 
of  the  pile,  while  one  point  of  the  same  metal,  or  another  substance, 
acted  as  the  other  electrode.  I  have  alike  employed  as  electrodes, 
placing  them  in  the  same  circumstances,  two  points  of  the  same  metal, 
or  of  different  metals.  The  following  are  the  results  which  I  have 
obtained  :  A  plate  of  platinum  was  placed  on  one  of  the  poles  of  the 
electro-magnet,  and  a  point  of  the  same  metal  was  placed  vertically 
above  it ;  the  voltaic  arc'  was  produced  between  the  plate  and  the 
point,  the  plate  being  positive  and  the  point  negative.  As  soon  as 
the  electro-magnet  was  charged  a  sharp  hissing  was  heard  It  be- 
came necessary  to  bring  the  point  nearer  to  the  plate  to  enable  the  arc 
to  continue,  and  the  bluish  circular  spot  which  the  platinum  plate 
presented  became  larger  than  when  the  experiment  was  made  beyond 
the  influence  of  the  electro-magnet. 

t  **  The  plate  was  made  negative,  and  the  point  positive.  The  effect 
was  then  totally  different.  The  luminous  arc  no  longer  maintained 
its  vertical  direction  when  the  electro-magnet  was  charged,  but  took 
an  oblique  direction,  a«  if  it  had  been  projected  outwards  towards  the 
margin  of  the  plate  ff  It  was  broken  incessantly,  each  time  accompa- 
nied by  a  sharp  and  sudden  noise,  similar  to  the  discharge  of  a  Leyden 
jar.  The  direction  in  which  the  luminous  arc  is  projected  depends 
upon  the  direction  of  the  current  producing  it,  as  likewise  on  the  po- 
sition of  the  plate  on  one  or  other  of  the  two  poles,  or  between  the  poles 
of  the  electro-magnet.  A  plate  and  a  point  of  silver,  a  plate  and  a 
point  of  copper,  and  generally  a  plate  and  a  point  of  any  other  metal, 
provided  it  be  not  metal  too  easily  fused,  present  the  same  phenomena. 

"Copper,  and  still  more  silver,  present  a  remarkable  peculiarity. 
Plates  of  these  two  rnetals  retain  on  their  surfaces  the  impression  of  the 
action  that  took  place  in  the  experiments  just  described.  Thus,  when 
the  plate  is  positive,  that  portion  of  its  surface  lying  beneath  the  nega- 
tive point  presents  a  spot  in  the  form  of  a  helix,  as  if  the  melted  metal 
in  this  locality  had  undergone  a  gyratory  motion  around  a  centre,  at  the 
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ame  time  that  it  was  uplifted  in  the  shape  of  a  cone  towards  the 
»oint." 

The  first  part  of  this  is  clear ;  not  so  the  last  two  paragraphs.  The 
massage  between  f  and  ft  appears  to  indicate  that  the  oblique  direc- 
ion  of  the  arc  of  light  only  occurs  when  the  plate  is  negative  and 
he  point  positive ;  but  somewhat  further  on  we  read  that  the  direc- 
ion  in  which  the  luminous  arc  is  projected  depends  upon  that  of  the 
jxciting  current.  It  should,  therefore,  take  place  when  the  plate  is 
>oeitive  and  the  point  negative.  Besides,  an  obscure  allusion  to  the 
'otation  of  the  arc  is  found  in  this  passage,  but  so  obscure  that  one 
lot  previously  acquainted  with  the  phenomenon  could  form  no  idea . 
>f  it  from  this  representation.  That  the  Genevan  physicist,  in  penning 
this  passage,  actually  had  this  rotation  in  view  is  evident  from  the 
3onclusion  of  the  last  paragraph.  Similar  faults  frequently  occur  in 
De  la  Rive's  treatises ;  his  description  rarely  gives  a  clear  and  intelli- 
gible representation  of  the  phenomenon.  It  is  much  to  be  regretted 
that  in  this  way  the  results  of  many  a  beautiful  and  difficult  experi- 
mental research  are  only  imperfectly  presented  to  those  engaged  in 
physical  studies.  ^ 

S  68.  Use  of  the  galvanic  light  for  illumination, — It  was  to  be  expected 
that  the  great  intensity  of  the  galvanic  carbon  light  would  soon  lead 
to  the  idea  of  employing  it  for  illumination  after  its  production  was 
so  much  facilitated  by  the  invention  of  the  constant  batteries. 

Deleuil  several  times  made  public  experiments  with  this  kind  of 
illumination.  At  first  he  illuminated  the  pavilion  of  a  mansion  at 
the  Pontneuf,  in  Paris,  with  98  zinc-carbon  elements.  Acherau  made 
similar  experiments  in  the  Placode  la  Concord. — (Dingler's  Polytech. 
Journal,  vol.  91,  p.  324.) 

Though  the  intensity  of  the  galvanic  carbon  light  is  enormous,  and 
although  a  battery  of  48  Bunsen's  elements  produces  as  much  light  as 
63  common  gas  burners,  yet  the  use  of  the  galvanic  light  for  public 
illumination  appears  unfit  for  practical  application  for  the  following 
reasons : 

An  immense  quantity  of  light  is  here  emanating  from  one  single 
point,  and  therefore  very  strong  contrasts  between  light  and  shade 
will  be  produced ;  the  darkness  in  the  shade  will  be  the  more  unpleasant 
just  on  account  of  its  contrast  to  the  dazzling  light.  At  any  rate,  the 
illumination  obtained  from  63  gas  burners,  perfectly  distributed,  will 
be  more  uniform  and  agreeable  than  an  equivalent  light  concentrated 
in  one  point. 

Another  objection  to  the  application  of  the  galvanic  carbon  light, 
is  the  difficulty  of  keeping  its  intensity  uniform  for  a  long  time. 

In  consequence  of  the  formation  of  sulphate  of  zinc  the  conducting 
power  of  the  fluid  decreases  so  rapidly  that  the  force  of  the  current, 
even  in  half  an  hour,  becomes  considerably  weaker  than  it  was  at  the 
beginning.  But,  apart  from  this,  the  maintenance  of  the  battery  is 
extremely  expensive,  because  much  more  zinc  is  consumed  than  the 
current  itself  requires,  and  the  nitric  acid  acts  destructively  upon  the 
metallic  rings  around  the  carbon  cylinders.  It  is  true  the  disadvan- 
tages of  this  action  of  the  nitric  acid  could  be  avoided  by  the  use  of 
Daniell's  elements,  but  then  the  battery  must  be  considerably  enlarged 
to  obtain  the  same  effect. 
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In  aa  economical  point  of  view,  therefore,  the  galvanic  illumina- 
tion of  streets,  halls,  theatres,  &c.,  does  not  appear  advantageotw. 
But  there  is  yet  another  difficulty ;  the  management  of  the  littery 
and  of  the  whole  apparatus  is  too  complicate  to  be  confided  to  such 
persons  as  generally  have  charge  of  the  illumination ;  the  carb(m 
points  are  continually  changing,  and  their  position,  therefore,  iflMt 
be  continually  regulate  in  order  to  keep  the  light  uniform  and  p^^ 
vent  its  extinction.  It  is  difficult  to  accomplish  this  regulation  by 
mechanical  means,  though  different  contrivances  have  been  proposed 
for  the  purpose.  Le  Molt,  for  instaixce,  obtained  a  j>atent  in  England, 
in  1848,  for  an  apparatus  for  galvanic  illumination,  in  which  carbon 
Fig.  63.  disks,  with  the  form  represented  in  fig.  62,  take  the  place 
of  the  points.  Two  of  these  disks  are  placed  with  their 
sharp  edges  opposite  each  other ;  their  axes  rotate  nni- 
„  forraly  by  means  of  clock  work,  and  their  distances  are 

H  regulated  by  a  metallic  spring. 

*•  It  is  therefore  scarcely  to  be  expected  that  the  applica- 

tion of  galvanism  to  public  illumination  will  have  any 
practical  success.  But  Donne  and  Foucault  have  obtained  Tery 
favorable  results  from  their  experiments,  in  which  the  galvanic  carbon 
light  was  substituted  for  the  incandescent  lime  in  the  so  called  gas 
microscope. 

A  tolerably  complete  description  of  the  photo-electric  microscope  of 
Donne  and  Foucault  may  be  found  in  the  4th  edition  of  Pouillet,  Ele- 
ments de  Physique  Experimentale,  &c.,  vol.  II,  pp.  746.  We  can 
here  only  indicate  the  most  essential  parts  of  the  apparatus.  The 
luminous  arc  is  produced  between  sticks  of  carbon  cut  from  the  hard 

carbon  of  gas  retorts ;  they  are  made 

''»«•  ^-  in  the  shape  represented  in  fig.  63,  tbc 

negative  electrode  being   pointed  and 

the  positive  blunt.    These  carbon  pieceB 

are  so   held  that  their   position  can 

'    easily  be  regulated. 

A  general  idea  of  the  arrangement  of  the  illuminating  apparatus 

of  this  microscope  may  be  gathered  from  the  diagram  fig.  64.  o  i«  a 

concave  mirror  of  an  aperture  of  abont 
**«-^*  1  decimetre,,  and  a  radius  of  1.6  de- 

'-^-^-^aaii^i^^^^i     cimetre.     Tbe  carbon  light  is  at  6,  a 

.^^^»^  H^^^HHH     little  nearer  to  the  mirror  than  c,  the 

H|N|  Hj     ^HH     C6Q^i*6  of  i^>3  curvature,  and  somewhat 

jj^^v  SS     JJ^hI      higher,  so   that   the    rays  emanating 

^^^E  ^S^-^^mB     f^o^  ^  ^^^  collected  at  /,  where  the 

^^^K'"  ^9     ^Hl      i^i^ute  object  to  be  magnified  is  in- 

^^^K  m     ^Ql     ^^^sely  illuminated.     The   system  of 

BB^fc^ BLJBMI      lens   through    which    the    magnified 

image  of  the  object  is  thrown  upon  a 
screen  4  to  5  metres  distant  is  precisely  the  same  as  in  the  solar 
microscope. 

To  diminish  the  great  heat  at  /,  a  vessel  is  placed  between  the 
mirror  and  6,  the  sides  of  which  are  made  of  polished  plate  glass;  it 
it  is  filled  with  a  solution  of  alum  by  which  a  great  part  of  the  calo- 
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rific  rays  is  absorbed  without  sensibly  lessening  the  intensity  of  the 
light. 

The  image  of  the  arc  of  light  itself,  as  produced  at/ by  the  concave 
mirror,  may  be  taken  as  theobject  to  be  magnified  through  the  lens,  but 
then  the  magnifying  power  must  be  lower.  Thus,  a  highly  magnified 
image  of  the  arc  of  light  is  obtained  upon  the  white  screen,  and  all 
the  phenomena  accompanying  it  can  be  observed  with  ease. 

But  the  magnified  image  of  the  galvanic  arc  of  light  can  also  be 
produced  by  much  simpler  means ;  it  has  only  to  be  brought  directly 
near  the  focus  of  a  lens  of  1  to  3  centimetre  focal  distance.  Of  course, 
care  must  be  taken  that  the  carbon  light  is  so  inclosed  that  no  light 
falls  upon  the  screen,  except  that  which  passes  through  the  lens. 

§  69;  Galvanic  lUumination  of  mines, — The  remarks  on  galvanic 
illumination  in  general  are  also  applicable  to  the  proposal  to  illumi- 
nate mines  by  the  light  produced  by  means  of  galvanism ;  there  is 
scarcely  much  practical  success  to  be  expected.  Because  the  galvanic 
carbon  light  can  be  produced  in  a  vacuum  and  even  under  water. 
Boussingault  believed  that  it  could  be  used  instead  of  Davy's  safety 
lamp  in  mines  where  inflammable  gases  make  open  lamps  dangerous. 
But  in  mines  an  intense  light  at  any  one  place  is  never  wanted,  but 
a  feeble  one  at  many  different  places.  The  same  objection  is  to  be 
made  to  De  la  Rive's  proposal  to  pass  in  a  hermetically  closed  glass 
balloon  the  positive  current  from  an  upright  carbon  cylinder  to  a  me- 
tallic one  placed  vertically  above  it. — (Dingler's  Polyt.  Journal, 
XCYIII,  p,  158,  and  232  ;  Moniteur  industr.,  1845,  No.  961  &  965.) 

Grove  proposed,  instead  of  the  carbon  light,  the  ignition  of  a  pla- 
tinum wire  by  galvanism  in  a  hermetically  closed  glass  vessel. — 
(Dingler's  Polytechnic  Journal,  XCIX,  p.  201 ;  Phil.  Magazine,  Dec, 
1845,  p.  442.)  He  gives  to  the  wire  the  form  of  a  spiral,  and  thus 
employs  a  greater  length  of  it  in  a  smaller  space  ;  and  this  arrange* 
ment  has  the  further  advantage  that  oh  account  of  the  less  rapid  cool- 
ing the  coiled  wire  ( is  more  intensely  heated  with  an  equal  force  of 
current  than  the  same  wire  when  extended  in  a  straight  line. 

Grove  does  not  give  any  details  as  to  the  length  and  diameter  of 
the  wire  used,  or  of  the  precise  construction  of  the  spiral.  With  two 
to  three  constant  elements  a  uniform  light  was  obtained  during  several 
hours.  Grove  experimented  (and  rea(D  by  this  light ;  but  this  notice 
gives  only  a  very  imperfect  idea  of  the  illuminating  power  of  the 
apparatus.  In  mines  this  light  will  probably  be  sufficient,  and  the 
proposition  therefore  appears  to  be  a  more  practical  one  than  the  ap- 
plication of  the  carbon  light,  especially  on  account  of  the  small 
number  of  constant  elements  required  for  the  purpose.  But  still ,  even 
this  apparatus  will  be  more  expensive  and  complicated  than  Davy's 
safety  lamp,  and  consequently  its  general  introduction  into  use  is 
scarcely  to  be  expected.    ^ 

King  uses,  instead  of  the  platinum  spiral,  a  strip  of  very  thin  pla- 
tinum foil,  and  makes  it  <  incandescent  by  the  galvanic  current. — 
(London  Journal  of  Arts,  June,  1846,  p.  348 ;  Dingler's  Polytechnic 
Journal,  CI,  p.  12.) 

§  70.  The  galvanic  spark.— M.08t  of  the  observers  who  have  experi- 
mented with  the  galvanic  arc  have  noticed  that  the  two  poles  must  first 
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be  brought  into  contact  before  the  current  can  be  produced.  After 
the  carbon  points  have  once  been  in  contact,  they  may  be  separated 
from  each  other  and  then  the  luminous  arc  is  formed.  Thearcalao 
can  be  produced  by  discharging  the  spark  of  a  Ley  den  jar  between  the 
carbon  points,  instead  of  bringing  them  into  contact,  as  has  been 
observed  by  Daniell,  (Phil.  Trans.,  1839,  89  ;  Pog.  Ann.  LX,  379,) 
and  previously  by  Sturgepn. — (Ann.  of  Electr.,  VIII,  507;  Pog.  Ann, 
XLlA,  122.)  The  latter  believes  that  this  experiment  originated 
with  Herschel.  The  formation  of  the  current  in  this  case  is  evidently 
caused  by  conducting  particles  carried  from  one  pole  to  the  other  by 
the  spark. 

Even  the  powerful  batteries  which  have  been  used  to  produce  the 
luminous  arc  have  not  yet  sufficient  tension  to  effect  the  passage  of  a 
spark  through  the  smallest  distance. 

Jacobi  found  by  accurate  measurement  that  the  poles  of  a  battery 
of  12  zinc-platinum  elements  could  be  brought  to  within  0. 00005  in(i 
of  each  other  without  a  spark  passing. — (Bulletin  of  the  Petersburgh 
Academy  ;  Pog.  Ann.,  XLIV,  633.) 

Gassiot  obtained  distinct  sparks  from  his  great  water  batterv.— 
(Phil.  Trans  ,  f.  1844,  pt.  I,  pp.  39  ;  Pog.  Ann  ,  LXV,  476.)  This 
remarkable  battery  consisted  of  3,520  glass  tumblers,  each  containing 
a  zinc  rod  and  a  copper  cylinder.  They  were  charged  with  rain 
water.  The  tumblers  were  distributed  upon  44  oaken  boards,  every 
11  of  which  were  combined  in  a  stand,  similar  to  the  shelves  of  a  book 
case,  and  were  supported  by  four  strong  pillars.  Especial  care  was 
taken  to  secure  perfect  insulation,  the  glasses  were  varnished  and 
placed  upon  glass  plates,  and  these  as  well  as  the  boards  were  in  like 
manner  covered  with  varnish. 

It  might  be  expected  that  this  battery,  when  the  circuit  was  unclosed, 
should  exhibit  in  a  decided  manner  the  phenomenon  of  tension,  and, 
in  fact,  the  leaves  of  a  gold  leaf  electrosc^ipe  diverged  already,  when 
yet  at  a  distance  of  2  or  3  inches  from  one  of  the  poles. 

As  soon,  however,  as  the  battery  was  closed,  all  signs  of  tension 
disappeared.  When  the  poles  of  the  battery  were  brought  within 
0.02  inch  of  each  other  sparks  continually  passed  between  them.  In 
one  case  this  phenomenon  continued  day  and  night  for  five  weeks 
without  interruption.  Several  months » after  its  construction  the 
battery  showed  np  signs  of  decrease  in  strength. 

Since  the  ordinary  galvanic  batteries  have  do  striking  distance  at 
all,  it  is  evident  that  the  appearance  of  light  observed  in  opening  and 
plosinjic  even  simple  batteries,  must  be  an  entirely  diflferent  phenomenon 
from  that  of  the  common  electric  spark. 

In  the  memoir  just  mentioned,  Jacobi  states  it  as  his  opinion  that 
the  usual  galvanic  spark  is  a  phenomenon  of  ignition  and  combustion; 
the  extremely  fine  points  which  first  come  into  contact  and  permit  the 
conduction  of  the  current,  become  incandescent  and  burn,  and  thus  pro- 
duce, according  tp  Jacobi's  opinion,  the  phenomenon  of  light.  There 
is  no  doubt  that  with  more  vivid  sparks  such  ignition  and  combustion 
really  do  occur,  but  then  the  phenomenon  is  no  longer  a  simple  one; 
in  closing  and  opening  a  battery  the  spark  is  observed  under  circum- 
stances which  make  ignition  and  combustion  very  improbable. 
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Neef  has  shown  that  this  appearance  of  light,  when  occurring 
simply  without  the  action  of  seco^idary  currents,  is  neither  a  common 
electric  spark,  viz.,  a  spark  passing  from  one  pole  to  the  other,  nor 
can  it  be  attributed  to  a  combustion  of  metal. — (P.  A.  LXVI,  414.) 

In  his  so  called  magnet  electrometer,  as  described  in  the  3d  edition 
of  my  ^^  Lehrbuch  der  Phyaik^**  vol.  II,  p.  251,  a  continual  closing 
and  breaking  of  the  current  takes  place  at  c  which  is  accompanied  by 
a  corresponding  appearance  of  the  light.  But  in  this  form  of  the 
apparatus  the  observation  of  the  phenomenon  is  rendered  difficult  by 
the  width  of  the  hammer  which  strikes  the  platinum  plate.  In  a  very 
convenient  modification  of  this  apparatus  by  Desaga,  in  Heidelberg, 
which  will  be  described  hereafter,  a  platinum  point  is  substituted  for 
the  hammer,  so  that  the  contact  is  made  and  broken  in  rapid  alterna- 
tion between  a  platinum  point  and  plate. 

When  the  apparatus  is  in  action,  light  is  observed,  at  the  place  of 
separation,  which,  on  account  of  the  rapidity  of  the  oscillation,  seems 
to  be  continuous.  To  the  naked  eye,  when  protected  from  the  day- 
light, the  light  appears  violet,  whether  the  positive  current  pass  from 
the  point  to  the  plate  or  inversely ;  but  the  point  of  light  is  so  ex- 
tremely small  that  Neef  was  induced  to  examine  the  phenomenon  with 
the  microscope.  By  the  aid  of  this  instrument  he  found  that  the  light 
always  appears  at  the  negative  pole  only. 

These  observations  are  best  made  with  a  microscope  which  magnifies 
25  to  50  times,  which  permits  the  objective  to  be  removed  to  at  least  1^ 
inch  from  the  point  of  light.  , 

When  the  positive  current  passes  from  the  plate  to  the  point,  the 
latter  appears  enveloped  in  viojet  light,  while  the  plate  remains  en- 
tirely dark. 

At  the  lowest  extremity  of  the  point  within  the  continuous  violet 
light  there  appear  single,  extremely  fine,  dots  of  dazzling  white  light 
with  a  sort  of  swarming  notion  ;  and  towards  the  upper  extremity  of 
the  violet  envelope  there  is  also  seen  light  of  the  same  color  but  of 
much  greater  intensity,  flashing  out,  and  yet  no  passage  to  the  other 
pole  could  be  observed.  The  last  mentioned  flashing  gradually  dip- 
appears  as  the  force  of  the  current  decreases. 

4  When  the  current  passes  in  the  opposite  direction,  and^the  point,  con- 
sequently, is  positive,  it  remains  quite  dark  and  the  violet  light  is 
spread  upon  the  plate  around  the  point  of  nearest  approach.  In  this 
case,  too,  there  is  no  spark,  strictly  so  called,  to  be  observed,  and  the 
uniform  violet  glimmering  light  can  scarcely  be  attributed  to  a  com- 
bustion of  the  platinum.  Besides,  Neef  also  especially  remarks  that 
this  phenomenon  of  light  takes  place  at.  the  negative  pole  only,  while 
the  greatest  heat  is  always  developed  at  the  positive  pole. 
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XL— OFFICERS  CREATED  AND  THE  SALARIES  THEREOF. 

(P&IPABID  IN  THB  OmOl  OF  THB  SICBVrABT   01  THB  SUfATB.) 

By  the  act  {Chap.  12)  to  create  additimal  land  didride  in  the  Skate  of  Oali/omia,  mid  for  other 

jmrpoeet. 

Three  regiflten  and  three  receivers  authorized  to  be  appointed  *'  whose  compensation  shall 
be  the  same  as  is  now  prescribed  by  law  for  other  land  officers  in  California." 

By  the  ad  {Gkep.  13)  to  provide/or  the  oryamgaiion  of  a  reyknont  ^mounted  volunteen/vr  the  d^enee 
qf  the  frontier  qf  Texat^  and  to  authorize  the  President  to  call  into  the  eeroiee  qf  the  United  Staiet  tufo 
additional  reyimente  qf  volunteers. 

One  colonelf 

One  lieutenant  colonel, 

One  major. 

One  adjutant,  with  the  rank  of  first  lieutenant, 

One  quartermaster  and  commissary,  with  similar  rank. 

One  surgeon, 

Two  assistant  surgeons. 

One  sergeant  major, 

One  quartermaster  and  commissary  sergeant, 

Ten  captains. 

Ten  first  lieutenants, 

Ten  second  lieutenants, 
who  shall  receive  the  pay  and  emoluments  fixed  by  existing  laws  for  regiments  of  cavalrf . 

Two  regiments  of  volunteers,  authorized,  requiring,  if  called  into  servioe, 

Two  colonels, 

Two  lieutenant  colonels. 

Two  majors. 

Two  adjutants,  with  the  rank  of  first  lieutenant, 

Two  quartermasters  and  commissaries,  with  similar  rank, 

Two  surgeons. 

Four  assistant  surgeons. 

Two  sergeant  majors. 

Two  quartermaster  and  commissary  sergeants, 

Twenty  captains. 

Twenty  first  lieutenants, 

Twenty  second  lieutenants, 
to  receive,  if  mounted  men,  the  pay  and  emoluments  of  cavalry  officers ;  and  if  called  into 
■ervice  as  infiemtry,  to  receive  the  pay  and  emoluments  of  other  infiintry. 

By  the  ad  (Che^.  25)  to  sufply  defidmem  in  the  approprialiions  for  the  service  qf  the  fiscal  year  endiny 

June  30, 1858. 

Six  messengers  of  the  House  of  Representatiyes,  at  twelve  hundred  dollars  each  per 
annum. 

By  the  ad  (Chap.  26) /or  (he  admission  qf  the  State  qf  Kansas  into  the  Union, 

The  governor  of  the  Elansas  Territory, 

The  United  States  district  attorney, 

The  president  of  the  council,  and  the  speaker  of  the  house  of  representatives,  Kansas 
Territory,  constituted  a  board  of  commissioners  to  carry  into  effect  the  provisions  of  the  act 
"  for  the  admission  of  the  State  of  Kansas  into  the  Union,"  who  shall  be  entitled  to  receive 
for  their  services  the  same  compensation  allowed  by  law  for  like  services,  under  the 
territorial  law. 
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Bythioet  (Cfup,  31) /or  the  admiukm  qf  the  State  qf  Mkmmta  into  the  Union, 

The  State  of  Minnesota  constituted  a  judicial  district,  and 

A  judge, 

A  district  attorney,  and 

A  marshal, 
authorized  to  be  appointed  for  the  same,  who  shall  be  entitled  to  the  compenMtion  pn>- 
vided^by  law  for  the  judge,  district  attorney,  and  mardial  for  the  diatrict  of  Iowa. 

By  the  act  {Chty.  44)  to  create  a  land  ditlnet  m  the  TBiritory  qf  New  Meneo. 

A  register,  and 

A  receiver, 
authorised  to  be  appointed  for  the  district  of  New  Mexico,  whose  powers,  dntles,  obliga- 
tions, and  responsiMlities  shall  be  the  same  as  now  prescribed  by  law  for  other  laad  oflioas. 

By  the  act  (Cht^,  82)  makmg  t^ppropnatkma  for  the  UffiMkAim^  tsueuUce^  and  judietaL  eifenm  ^ 
gooemmentfar  the  year  ending  June  SO,  1869. 

The  authority  of  acting  oonmiissioner,  now  conferred  upon  the  prindpal  derii,  in  the 
absence  of  the  commissioner,  transferred  to  the  chief  clerk  of  the  Land  Office. 

Three  clerks  authorised  to  be  appointed  in  the  office  of  the  district  attorney  of  Califomis 
until  March  3,  1859,  at  a  compensation  not  exceeding  $160  each  per  month. 

An  additional  clerk  in  the  office  of  the  assistant  treasurer  at  Boston,  at  $1,200  per 
annum. 

Two  additional  guards  of  the  penitentiary  of  the  District  of  Colombia,  at  $660  eadi  per 
annum. 

By  the  ad  {Chap.  92)  to  authorize  the  Prendeni  qf  the  Vmted  States,  in  coruuneUon  with  theStateof 
Ikcat,  to  run  and  mark  the  boundary  Unet  between  the  Tarritoriea  of  the  United  Spates  and  the  Slatt 
qfTsxae. 

A  suitable  person  authorized  to  be  appointed  by  the  President  of  the  United  States,  in 
conjunction  with  such  person  or  persons  as  may  be  appointed  by,  or  on  behalf  of  the  State 
of  Texas,  to  run  and  mark  the  boundary  line  between  the  territories  of  the  United  States 
and  the  State  of  Texas.  No  specific  salary  fixed  by  law  :  but  $80, 000,  or  so  much  thereof 
as  may  be  necessary,  are  appropriated,  to  carry  out  the  provisions  of  the  act. 

By  the  ad  (Chap,  163)  making  apprupriatione  for  the  naval  eervioefor  the  year  ending  June  30,  1869. 

One  commissioner  to  the  republic  of  Paraguay,  authorised  to  be  appointed  by  the  Presi- 
dent of  the  United  States,  at  a  compensation  not  to  exceed  seven  thousand  five  hundred 
dollars. 

By  the  act  (Chap,  164)  makmg  appfopnoAwne  for  nmdry  civU  eipenm  qf  the  government  for  the  ftar 

ending  June  30,  1859. 

The  Secretary  of  the  Treasury  is  empowered  to  employ,  in  the  office  of  the  Register  of 
the  Treasury,  an  additional  clerk  of  the  third  class ; 

And  in  the  office  of  the  Treasurer  of  the  United  States,  an  additional  clerk  of  the  third 
class  ;  and  three  thousand  two  hundred  dollars  are  appropriated  for  the  purpose. 

By  the  ad  (Chap.  165)  making  wppUmmUd  (^oprcpriationa  for  the  current  and  eonUftgent  ezpenm  if 
the  Indian  Department,  andforfulfiUing  treaty  et^ndations  with  varioue  Indian  tribet,  for  the  year 
ending  June  30,  1859. 

For  compensation  of  three  special  agents  and  three  interpreters  of  the  Indian  tribes  of 
Texas,  and  purchase  of  presents,  fifteen  thousand  dollars  appropriated. 

By  the  ad  (Chap.  166)  making  t^ppropriaiiona  for  the  tupport  qf  the  army  for  the  year  ending  June 

30,  1859. 

Temporary  clerks  authorized  to  be  employed  in  the  office  of  the  quartermaster  general 
on  bounty  land  service ;  and  five  thousand  dollars  appropriated  for  the  purpose. 
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Bythiod  {Cheqt.  163)  to  wpply  defideneiea  m  (he  nffpixpnaHoiu  for  the  current  and  contingent  tapeneet 
<^  the  Mian  Dqxartmenif  and/cr/uyiUmg  treaty  ttipdatiiom  teith  various  Indian  tribetf  for  the  year 
ending  June  30, 1858. 

Three  clerks  in  the  office  of  the  Commiflsioner  of  Indian  AfiiEdrs,  at  a  compenBation  of 
fonrteen  hundred  dollars  each  per  annom. 

A  commissioner  authorized  to  be  f^pointed,  to  audit  and  state  the  claims  for  Indian 
serrioe  in  the  Territories  of  Oregon  and  Washington,  at  a  compensation  of  eight  dollars 
a  day,  while  engaged  in  the  serrice,  and  actual  trayelling  expenses. 


ill— OFFICERS,  THE  SALARIES  OF  WfflCH  HAVE  BEEN  INCREASED,  AND  THE 
RATE  OF  SUCH  INCREASE. 

(PBIPARXn  Dl   TBS  OmOB  OT  THS  SICBKrABT  OF  THS  SBTATI.) 

By  the  ad  (Chap,  82)  making  t^propriatione  for  the  Uguiatioe^  executive,  and  jvdieial  expeneee  <f 
gooemmaU  for  the  year  ending  June  30,  1859. 

One  messenger  in  the  office  of  the  Secretary  of  the  Senate  increased  three  hundred 
and  thirty  dollars  per  annum. 

By  the  act  (Chap.  153)  making  appropriadionfor  the  naval  eenrieefor  the  year  ending  June  SO,  1859. 

The  clerks  and  messengers  at  the  Na^y  Yard  and  Marine  Barracks,  at  Washington,  to 
receiye  the  increased  compensation  authoiized  by  the  acts  of  April  22,  1854,  and  August 
6,  1854. 

By  the  ad  (Chap.  156)  making  i^oproprialkmefor  the  eupport  of  the  army  for  the  year  ending  the  30^ 

qf  June,  1859. 

The  superintendent  of  the  Military  Academy,  while  serving  as  such  by  the  appointment 
of  the  President,  shall  haye  the  local  rank,  pay,  and  emolument  of  a  colonel  of  engineers. 

The  commandant  of  the  corps  of  cadets  at  die  Military  Academy,  while  serying  as  such 
by  appointment  of  the  President,  shall  have  the  local  rank,  pay,  and  allowances  of  a 
colonel  of  engineers. 

The  senior  assistant  instructor  of  each  of  the  anns  of  service,  yiz:  artillery,  cayalry, 
and  infuitry,  shall  severally  leoeiye  the  pay  and  aUowances  of  the  assistant  professor  of 
mathematics. 
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